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Preface

his Transportation Statistics Annual Report 1998 is the fifth annual

report prepared by the Bureau of Transportation Statistics (BTS), as

required by law [49 U.S.C. 111 (j)]. As in prior years, the report brings

together under one cover information about how the transportation system is used,

how well it works, its economic contributions and costs, and its unintended conse-

guences for safety, energy import dependency, and the environment. This year’s report

also contains a detailed analysis of long-distance passenger travel and freight activity,

drawing on the American Travel Survey and the Commodity Flow Survey conducted
by BTS in cooperation with the U.S. Census Bureau.

This report was initially developed under Dr. T.R. Lakshmanan, the Bureau’s first

Director, who returned to teaching in January 1998, and was completed under the

administration of Deputy Director Robert A. Knisely.

Xi



transportation system and the state of transportation statistics. The
report, mandated by Congress, is prepared by the Bureau of
Transportation Statistics (BTS).

T his fifth Transportation Statistics Annual Report assesses the nation’s

PART I: THE STATE OF THE TRANSPORTATION SYSTEM

The first four chapters of Part | examine the state of the transportation system,
its economic impacts, and unintended consequences for safety, energy, and the
environment. The fifth chapter summarizes the quality of information underlying
this assessment.

The Transportation System

In 1996, the interlocking elements of the U.S. transportation system—a combined
public-private enterprise—supported 4.4 trillion miles of passenger travel and about
3.7 trillion ton-miles of goods movement. The system included, among other ele-
ments, over 5.5 million miles of public roads, railroads, waterways, and oil and gas
pipelines; over 18,000 public and private airports; and 230 million motor vehicles,
railcars, aircraft, ships, and recreational boats. Table 1-1 in chapter 1 details key ele-
ments of each mode.
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Use of the transportation system grew very
quickly between 1980 and 1996: passenger-miles
traveled increased more than 50 percent and ton-
miles more than 25 percent. In some modes,
demand grew faster than some physical compo-
nents. For example, annually, highway lane-miles
grew 0.2 percent, while vehicles-miles traveled
increased 3.1 percent. In addition, urban highway
congestion increased.

Use of Class I freight railroads increased, while
track-miles owned by Class | railroads declined.
Between 1980 and 1996, revenue ton-miles
increased by 48 percent, from 0.92 trillion to
1.36 trillion ton-miles. During the same period,
miles of track owned decreased by one-third,
from 271,000 to 177,000 miles.

Air transportation has grown rapidly. The
number of domestic enplanements in 1996
(about 538 million) and planes in certificated
service (about 6,000) were about twice their

New in This Edition

The fifth edition of the Transportation Statistics
Annual Report has several new sections and special
features:

B Chapter 1 has sections on the importance of inter-
national gateways and domestic water transportation
for passengers and freight transportation.

B Chapter 2 inaugurates the Transportation Satellite
Accounts, a new perspective on the contribution of
in-house transportation services to the value generat-
ed by the U.S. economy.

B Chapter 3 has a section on transportation safety
and the elderly.

B Chapter 4 features a discussion on deicing and
anti-icing at airports.

B Chapter 5 reviews transportation data needs in the
post-ISTEA era.

B Chapters 6 and 7 continue the tradition of a theme
section. This year, the focus is on long-distance pas-
senger travel and long-haul freight. Two recent BTS-
sponsored surveys, the 1995 American Travel Survey
and the 1993 Commodity Flow Survey, provide much
of the data for the analysis.

1980 level. Enplanements on international
flights of U.S. carriers also doubled over the peri-
od, reaching 55 million in 1996. Over the last
decade, the condition of runways at the country’s
most important airports improved. Performance
based on on-time arrivals, involuntary boarding
denials, and mishandled baggage has deteriorat-
ed in recent years. For example, in 1996, 75 per-
cent of flights arrived on time, compared with 83
percent in 1991.

Not all modes experienced major increases in
use, however. Urban transit capacity measured
by vehicle-miles operated increased 13 percent
between 1985 and 1995 to nearly 2.4 billion, but
the number of trips declined from 8.3 billion to
7.3 billion during this period. Passenger-miles
traveled remained the same at about 38 billion
over the same period, suggesting that trip lengths
are increasing.

International gateways—points of departure
and arrival in the United States—have taken on
added importance in recent years, reflecting
growth in international travel and trade. Canada
and Mexico account for the majority of both
short-term (day) and long-term (at least one
night) passenger travel to and from the United
States. Because of this, surface modes convey
most international passenger traffic through
gateways in such areas as Detroit, Buffalo, El
Paso, and San Ysidro in California. The airports
that serve as the largest international passenger
gateways are in New York, Miami, Los Angeles,
Chicago, and San Francisco. On the freight side,
the top five international gateways (in terms of
value) are Kennedy International Airport, the
Port of Long Beach (water), the Port of Detroit
(land), the Port of Los Angeles (water), and San
Francisco International Airport.

As the volume, value, and importance of
international merchandise trade to the U.S. econ-
omy continue to expand, so does the impact on
the nation’s transportation systems. In particu-



lar, many physical components of that system act
as critical infrastructure gateways for trade by
maritime, surface, and air modes. The map
below shows the leading foreign trade gateways,
based on value, for the United States. Exports
and imports in excess of $30 billion passed
through each of these land, air, or maritime ports
in 1996.

Many people think of import and export of
goods in maritime trade as the primary function
of commercial water transportation. Yet, nearly
as much tonnage moves on the domestic water
transportation system (1.1 billion tons in 1996).
The domestic system includes the inland and
intracoastal waterways, the Great Lakes-St.
Lawrence Seaway system, and domestic offshore
and coastwise shipping.

Among events in 1997 that had notable trans-
portation impacts, four are discussed in chapter

Top Foreign Trade Gateways by Shipment Value: 1996

(Ports with exports/imports exceeding $30 billion, in current $)

Port of Long Beach

Port of Laredo
NOTES and SOURCES: See figure 1-5 in chapter 1.

Summary <3

1: flooding in the Upper Midwest, strikes affect-
ing the United Parcel Service and the Bay Area
Rapid Transit District, and freight rail service
problems in the West. All of these events dis-
rupted transportation services, and prompted
users to seek alternative ways of meeting their
transportation needs.

Transportation and the Economy

Transportation plays a vital role in the American
economy, providing jobs and income, and sup-
porting economic activity throughout the coun-
try. It also generates revenues for all levels of
government, which, in turn, spend or invest pub-
lic funds on transportation, mainly for infra-
structure.

In 1996, the United States produced $847 bil-
lion of transportation-related goods (e.g., cars

Port of Port Huron

Value of freight entering
and exiting gateways

(billions of $)
100

50

> Exports
> Imports

; Water

Q Surface (includes truck and rail)
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Cost of Transportation Services in a Dollar of Purchases

by Consumers and Other End-Users: 1992

Cents
16
I |:| In-house
14 |- T
I .For-hlre
12 11 T
1011 ]

Industries producing goods and services

SOURCE: See figure 2-3 in chapter 2.

and gasoline) and services (e.g., trucking and
auto insurance), some of which were exported.
This amount, called “transportation-related final
demand,” represented about 11 percent of the
Gross Domestic Product (GDP).

This demand measure is one of the broadest
indicators of transportation’s role in the econo-
my. Since 1991, transportation has ranked
fourth among the six major societal functions in
the magnitude of final demand, behind housing,
health care, and food, and ahead of education.

A narrower measure is the value-added by
transportation services, both for-hire and in-
house. This supply measure is comprised only of
services that move people and goods on the
transportation system. Until now, national mea-
sures of transportation services only counted the
value of for-hire transportation services, ignoring
the sizable contribution of in-house transporta-

tion by nontransportation firms. For example,
many retail companies use their own truck fleets
to move goods from their warehouses to their
retail outlets. A new accounting tool, called the
Transportation Satellite Accounts (TSA), now
provides a way to measure both for-hire and
in-house transportation services. The TSA was
developed jointly by BTS and the Bureau of Eco-
nomic Analysis of the Department of Commerce.

Together, in-house and for-hire transportation
services contributed about $313 billion, or 5 per-
cent of the value generated by the U.S. economy
in 1992. This is roughly comparable to the
value-added by the wholesale/retail trade or
health industries. Trucking alone accounts for 65
percent of the total value-added of transporta-
tion services.

The inclusion of in-house transportation
reveals that transportation’s impact on the pro-



duction of goods and services is greater than pre-
viously documented. For example, 14¢ of every
dollar of agricultural output is attributable to
transportation—more than twice the previous
estimates based on for-hire services only. This
shows that the costs of goods and services are
more sensitive to transportation costs.

Transportation’s economic importance is felt
strongly by consumers. In 1995, the average
American household spent about $6,000 on
transportation—nearly one-fifth of household
spending. Historically, households in the West
have spent more on transportation than those in
other parts of the country, and data suggest that
transportation expenditures by rural and urban
households have fluctuated over time. Since
1984, however, expenditures in the Midwest and
South have increased faster than in the West and
Northeast. In 1995, urban household expendi-
tures for transportation went up, while rural
expenditures went down. Across the nation,
when Americans traveled out of town, well over
one-third of their travel expenditures were for
transportation.

Government spending on transportation grew
steadily between fiscal year (FY) 1984 and FY
1994. In FY 1994, federal, state, and local gov-
ernments spent a total of $124.5 billion, or 1.8
percent of GDP, on the nation’s transportation
system. In contrast, transportation revenues for
all levels of government for FY 1994 were $86
billion. Between FY 1984 and FY 1994, how-
ever, government transportation revenues grew
by 6.2 percent annually on average.

Highways continued to get the dominant
share of funds from 1984 to 1994, but spending
on transit increased at a higher rate than other
modes. Highways generated the most govern-
ment transportation revenues in FY 1994 (about
71 percent of the total). In the same year, a very
large portion (93 percent) of federal revenues

Summary <5

was given to states and localities as grants, of
which more than three-quarters went to high-
ways and 15.8 percent to transit.

A large portion of government transportation
expenditures is concentrated on investment, par-
ticularly for infrastructure. From FY 1984 to FY
1994, government investment in transportation
doubled, and investment in infrastructure grew
7.4 percent a year. In FY 1994, about 84 percent
of investment funds were spent on infrastructure,
and the remainder on equipment. Investment in
air transportation grew the fastest, tripling in
amount during the 1984 to 1994 period.
Government investment in transit infrastructure
also increased significantly during the 10-year
period to 9.1 percent annually.

Employment and labor productivity are also
indicators of transportation’s importance to
the economy. Between 1986 and 1996, the
number of persons employed in for-hire trans-
portation industries grew by 2.8 percent annu-
ally, compared with the 1.6 percent annual
growth rate for total U.S. employment.

Transportation Safety

Transportation crashes and accidents claimed
the lives of 44,505 people in 1996 in the United
States, slightly under half of all accidental deaths.
Almost 95 percent of all transportation fatalities
involved motor vehicles. Although estimates are
approximate, roughly 3.5 million people were
injured in highway crashes in 1996.

Of the 2,600 transportation fatalities in 1996
that were not highway vehicle-related, more than
half (1,340) involved recreational boating and
general aviation (e.g., private planes for individ-
ual and business use). Combined, commercial
passenger carriers (airlines, trains, waterborne
vessels, and buses) accounted for about 1,200
fatalities. This count includes more than 500
bystanders and others outside vehicles.
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Despite the high toll, most transportation
modes are safer today than they were three
decades ago. Highway fatalities have declined
from their high point in 1972, and the 1996
fatality rate (1.7 fatalities per hundred million
vehicle-miles) is about one-third the level report-
ed in the late 1960s. Commercial airline travel is
also much safer, with fatalities per hundred thou-
sand trips far below their 1970 level.

As total travel continues to increase, indica-
tors of improved safety have leveled off. The
number of highway fatalities has risen from its
recent low in 1992, and fatality rates show little
or no improvement. Similarly, commercial avia-
tion rates (when adjusted for year-to-year fluctu-
ation) have been flat for even longer.

As discussed in chapter 3, transportation
crashes may have multiple causes, making it dif-
ficult to isolate a single factor. Human factors are
implicated in a high proportion of crashes or
accidents in many modes, but often in combina-
tion with another factor. For example, between
1985 and 1994, human factors were present in
90 percent of crashes, and equipment failures
accounted for 38 percent of crashes of all major
air carriers.

Clearly, many fatalities and injuries arising
from motor vehicle crashes could have been pre-
vented. In 1996, more than 17,000 people died
in alcohol-related motor vehicle crashes (i.e., a
driver in either vehicle or a fatally injured nonoc-
cupant had some alcohol in their blood). About
36 percent of pedestrians aged 14 or older and
30 percent of drivers killed in motor vehicle
crashes were intoxicated (with a blood alcohol
count of 0.10 or more). Exceeding the speed
limit or driving too fast for conditions was a fac-
tor in 30 percent of fatal crashes. Only about
two-thirds of Americans use safety belts, despite
evidence that safety belt use saves lives and
reduces injury severity in crashes.

Safety issues and demography interact in com-
plex ways. Last year’s safety chapter focused on
children using the U.S. transportation system.
This year, the chapter features safety and older
Americans, especially those over 70 years of age.
As the population ages, it is probable that there
will be more older drivers than ever before.
Older Americans continue to have a great need
for mobility even after they leave the labor force.
With the dispersion of housing, shopping, and
services that has accompanied suburbanization,
traditional transit options are often not practical
for many older Americans, most of whom con-
tinue to live in places where they brought up
their children. Hence, they must provide for their
own mobility, unless new, more flexible alterna-
tives become available.

Energy and the Environment
» Energy

Transportation energy consumption is determined
by two factors: activity level and energy efficiency.
For example, highway vehicle-miles increased 3.2
percent annually between 1970 and 1996. Vehicle
fuel economy gains, however, have leveled off.
Although new passenger car fuel economy in-
creased dramatically after the 1973-74 oil price
shock, only slight new car economy gains were
realized after 1982, and no significant gains have
been realized since about 1987.

Rail and aircraft efficiency have improved
steadily over the past few decades, but these
advances have had little overall effect because of
highway vehicles’ (especially light-duty passen-
ger vehicles) dominating share of energy use.
Light-duty passenger vehicles consumed more
than 60 percent of all transportation-related
energy in 1996.

Minimal gains in highway vehicle efficiency
prevail in spite of rapid development of vehicle
and engine technologies over the past decade.



Fuel-injected engines, lockup torque in trans-
missions, four-valve engines, and other tech-
nologies have been used to produce vehicles
that are heavier and more powerful without
lowering efficiency. Increased light-duty truck
purchases have tended to offset efficiency
gains, because these vehicles are considerably
less efficient than passenger cars.

Increases in U.S. energy demand and declines
in U.S. oil production have led to continued
dependence on oil from foreign countries. In
1997, the United States imported 8.95 million
barrels per day of crude oil and petroleum prod-
ucts, slightly more than the previous record high
reported in 1977. About 53 percent of U.S.
demand is supplied by relatively secure Western
Hemisphere countries. The Organization of Pet-
roleum Exporting Countries (OPEC)—the group
of oil producing countries that cooperated in the
1970s to force up world oil prices—controls
about 42 percent of the world’s oil supply.

The less dependent the United States is on
petroleum, the smaller the impact rapid price
increases would have on the economy. Transpor-
tation’s oil demand, which accounts for approx-
imately two-thirds of total U.S. petroleum
consumption, is less price elastic than other eco-
nomic sectors. While other sectors of the econo-
my have reduced oil use, transportation
currently consumes more petroleum today than
in 1973. In fact, more than 95 percent of trans-
portation’s energy comes from petroleum. Thus,
the nation’s dependence on imported petroleum
is more than ever a result of transportation’s
reliance on oil. The small fraction of energy from
other sources is growing, primarily from efforts
to reduce air pollutant emissions—yet it appears
that transportation will remain petroleum
dependent for some time to come.

Summary <7

» Environment

Transportation activity, energy use, and infra-
structure produce negative impacts on the envi-
ronment. Air pollution is the most evident
impact, although transportation also results in
water and noise pollution, solid wastes, and
damage to wildlife habitat and ecosystems. In
addition, transportation produces greenhouse
gas emissions, which have the potential to con-
tribute to global climate change.

Largely due to engine emissions control
technologies, efforts to reduce several key air pol-
lutants from transportation have been quite
successful. Overall estimated emissions decreased
(substantially in some cases) between 1970 and
the present, despite an approximate doubling of
transportation activity. Transportation-related
lead emissions have been virtually eliminated.
The reduction in transportation air pollution has
contributed to the steady improvement in the
nation’s air quality over the past two and a half
decades.

Selected Transportation Air Emissions Index:
1970-96
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In 1997, the Environmental Protection
Agency (EPA) tightened national ambient air
quality standards for particulate matter and
ground-level ozone, citing recent research on the
negative health effects of very fine particulate
matter (PM) and ozone at lower exposure levels
than previously realized. Currently, it is unclear
to what extent these new PM and ozone regula-
tions will affect transportation-related sources.

Over the last two decades, a major effort has
been made to reduce the exposure of people in
neighborhoods that surround commercial air-
ports to aircraft noise. Exposure to day-night air-
port noise levels of 65 decibels or greater
decreased from 7 million persons in 1975 to 1.7
million in 1995, despite a 75 percent increase in
commercial aircraft departures during the same
period. These reductions are due to increasingly
stringent aircraft noise certification standards.

The use of ethylene and propylene glycols to
deice and anti-ice runways and aircraft have
prompted environmental concerns in recent
years. At least half or more of the glycols sprayed
on aircraft fall to the ground where they may
enter stormwater drains, seep into the ground, or
mix with snow moved off the pavement. These
highly soluble chemicals increase the biological
oxygen demand of receiving waters and threaten
oxygen-dependent aquatic life, and ethylene gly-
col is toxic to mammals at relatively low concen-
trations.

Recycling continues to be an important way
to reduce solid waste generation from
transportation vehicles, parts, and infrastruc-
ture. New applications and technologies for
recycling scrap tires have significantly de-
creased the number of these tires that are
added to stockpiles or landfills or dumped ille-
gally. About 250 million tires are scrapped
annually in this country. Other parts of high-
way vehicles are also routinely recycled or
refurbished and reused. Highway pavement,

Transportation-Related Greenhouse Gas Emissions
Index: 1989-96
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guardrails, and signs are also being recycled in
varying amounts by states, and most of the rail
infrastructure is recycled or reused. Although
the amount of aircraft recycling is unknown,
scrappage rates are much lower than that of
automobiles.

Mounting concern exists about anthro-
pogenic releases of greenhouse gases (GHGS),
primarily in the form of carbon dioxide (CO,),
from the combustion of fossil fuels and their
potential to contribute to global climate change.
The transportation sector accounted for about
one-third of total CO, emissions from anthro-
pogenic sources in the United States since 1990.

In 1997, representatives of 159 countries
meeting in Kyoto, Japan, reached an internation-
al agreement on reducing GHGs. Many issues
remain unsettled and the U.S. Congress must rat-
ify the agreement before it becomes binding.
There are many ways to reduce GHG emissions,



some of which (such as improving vehicle effi-
ciency or use of alternative fuels that contain less
carbon) involve transportation.

Finally, transportation and land use interact in
complex ways. Transportation improvements
often lead to urban sprawl, which also can
increase the demand for transportation relative
to more compact development patterns. The
interactions between transportation and land use
are poorly understood and difficult to quantify.

The State of Transportation Statistics

Data-collection efforts since 1991 have filled
many of the key transportation information gaps
decisionmakers faced when BTS was created, but
critical challenges remain. Moreover, the speed
of technological, economic, and social change
has increased the pressure for more timely and
more geographic and demographic-specific data.
Also, concerns about public sector accountabili-
ty, most notably through the Government
Performance and Results Act of 1993, have cre-
ated demands for information on the perfor-
mance of the transportation system and how
transportation performance is affected by gov-
ernment programs.

The complete picture of the transportation sys-
tem and its consequences requires accurate and
comprehensive information on freight activity,
passenger travel, and vehicles; transportation
facilities and services; and pertinent economic,
safety, energy, and environmental data. The infor-
mation gaps for each of these topics are summa-
rized in chapter 5, and treated more fully in the
BTS report, Transportation Statistics Beyond
ISTEA: Critical Gaps and Strategic Responses.

With the enactment of the Transportation
Equity Act for the 21st Century (TEA-21)? in
June 1998, Congress added several new topics

1 Public Law 103-62, 107 Stat. 286 (1993).
2 Public Law 105-178, 112 Stat. 107 (1998)
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and functions for BTS to pursue in the coming
years. The concluding section of chapter 5 briefly
highlights the Bureau's new mandates under
TEA-21.

PART Il: LONG-DISTANCE TRAVEL
AND FREIGHT MOVEMENT

Few conveniences of modern life are so taken for
granted as transportation. Even in small towns,
Americans can buy fresh fruits and vegetables in
midwinter, send packages across the country for
overnight delivery, or fly from coast to coast to
celebrate a holiday with relatives and return
home the next day. U.S. businesses are able to
draw on supply and distribution networks that
are global in scope. Among working couples, it
is not uncommon for a spouse to take a new job
hundreds or even thousands of miles from home,
frequently returning home for a long weekend
until the other spouse finds employment at their
new location. These developments, unheard of a
century ago, are now so ordinary that they come
to public attention mostly when an unexpected
disruption—a dramatic snowstorm or a break-
down in the system—delays accustomed move-
ments from one place to another, prompting
television crews to interview travelers stranded at
airports or film traffic halted on a road.

The great mobility and access to goods that
Americans enjoy would not be possible without
the advanced transportation network that has
developed in the United States. This national sys-
tem links all regions, connecting small and large
cities, and urban and rural areas. The impor-
tance of this national network is highlighted by
the statistics on long-distance travel and nonlo-
cal freight shipments discussed in detail in Part I1.
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Long-Distance Travel in the United States

Long-distance travel has grown phenomenally
over the past 20 years. The American Travel
Survey shows that, in 1995, Americans traveled
827 billion miles domestically on over 1 billion
long-distance trips (those more than 100 miles
from home). This was nearly twice the number
of trips taken in 1977 (the last year for which
comparable data are available) and more than
twice the 1977 travel-miles. Americans averaged
about 4 long-distance roundtrips in 1995, com-
pared with 2.4 trips in 1977, and these trips
accounted for more than one-fifth of all passen-
ger-miles traveled. Individuals averaged over
3,100 miles on domestic long-distance trips in
1995, up from 1,700 in 1977.

The increase in long-distance trips has been
spurred by such factors as income growth,
greater vehicle availability, an increase in the
number of married couples without children,
and, to a small extent, growth in the number of
people in age cohorts that are most likely to trav-
el. Other factors, like increasing regional eco-
nomic interdependency and lower airfares, have
also contributed to the growth of long-distance
travel.

Long-Distance Trips by Mode: 1977 and 1995
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Long-distance travel is concentrated in several
markets. Intraregional travel includes trips under
500 miles one way. Concentrations of such trips
include major linear corridors (e.g., Northeast,
California, Pacific Northwest), triangles (Florida
and Texas), and local hubs (such as around
Atlanta). Interregional trips range in length from
500 to 1,500 miles one way. Some of the largest
interregional flows are from the Northeast corri-
dor to Florida (particularly to Miami, Orlando,
Tampa, and West Palm Beach), Chicago, and
Atlanta; from California to the Pacific North-
west; and from Chicago to Texas. There are sev-
eral transcontinental markets between places
that are more than 1,500 miles apart one way.
The largest markets are those between New
York and California (Los Angeles and San
Francisco). The top 10 city pairs are shown in
the box below.

Cars, light trucks, and recreational vehicles are
the dominant means of transportation for long-
distance trips, reflecting their widespread avail-
ability and the relatively low operating costs (once
a vehicle is purchased and insured). In 1995, they
accounted for about 80 percent of person-trips,
about the same as in 1977. Air travel, the second
most popular means of transportation, grew in
market share, accounting for 18 percent of trips in
1995, up from 12 percent in 1977.

Top 10 Long-Distance Travel Flows

Between Person-trips
Los Angeles San Diego 10,467,000
Las Vegas Los Angeles 9,120,000
New York Philadelphia 8,476,000
New York Washington, DC 7,773,000
Los Angeles Los Angeles 7,575,000
Los Angeles San Francisco 7,050,000
Sacramento San Francisco 5,338,000
New York New York 5,202,000
Philadelphia Washington, DC 4,679,000
Dallas Houston 3,097,000




Long-distance trips taken for social (i.e., non-
business) reasons, outnumber business trips, but
the relative importance of business trips has
increased. Moreover, a greater proportion of
social trips are consumption-oriented (e.g., vaca-
tions, attendance at sports events, or shopping).
As a result, the economic impact of long-distance
travel has increased over the past two decades.

Holiday travel places the most concentrated
demand on the passenger transportation system.
On the Sunday after Thanksgiving in 1995, for
instance, Americans made 13.7 million long-dis-
tance trips, compared with the annual daily aver-
age of 5.5 million. Nearly all of the Sunday after
Thanksgiving trips were made by automobile
(about 11.5 million) or air (nearly 2 million).

With the near doubling in number of trips
since 1977, travelers are spending far more
nights away from home, an important fact for
hotels, restaurants, and many other businesses.
In 1995, the number of person-nights spent in
hotels, motels, bed and breakfast establishments,
or resorts was 1.3 billion, 600 million more than
in 1977. Still, people are more likely to stay
overnight with friends or relatives.

More than half of domestic long-distance
trips in 1995 were made to out-of-state destina-
tions. Not surprisingly, states with large popula-
tions attracted and generated the most long-
distance travel. People living in less populated
states make the most long-distance trips per capi-
ta. Tripmakers in western states with large land
areas travel the most miles. People in highly
urbanized, eastern states and in poorer states
take comparatively few trips.

Access to transportation—whether geograph-
ical, financial, or physical—is not uniform, and
as a result mobility outcomes vary by social and
demographic group. Higher income people can
afford to purchase more transportation, and also
may have more opportunities for vacations and
other leisure activities involving long-distance
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travel. People in households earning more than
$50,000 a year made 6.3 long-distance trips on
average in 1995, four times the 1.6 trips made on
average by people in households earning less
than $25,000.

Women traveled less than men in 1995, tak-
ing, on average, 3.5 domestic trips covering
2,900 miles compared with men’s 4.5 trips cov-
ering 3,700 miles. The disparity between the
sexes is virtually unchanged since 1977, because
long-distance travel has grown at the same rate
for both groups. Women, therefore, continue to
account for about 45 percent of all long-distance
trips and person-miles.

In 1995, whites made more than twice the
number of long-distance trips as blacks (4.4 per-
son-trips per capita versus 1.9) and twice as
many as Hispanics (2.2 trips per capita). The dis-
parity appears to have declined as tripmaking by
some minority groups increased faster than that
by whites between 1977 and 1995.

Among age groups, people aged 45 to 54
showed the highest propensity to travel, taking 6
trips per capita, followed by those 55 to 64, and
35 to 44. The youngest (under 18) and oldest
(75+) members of the population traveled the
least. All age cohorts traveled more in 1995 than
in 1977, but the travel behavior of different age
cohorts has changed quite dramatically over this
period.

Future trends in long-distance travel will
depend on many factors, including demograph-
ic change, income growth, and economic
change. A key question is how much and by
what means the growing elderly population will
travel, particularly after 2010 when the first
baby boomers reach 65. Travel by medium- and
low-income households can be expected to
grow if their income grows or if the price of
transportation falls relative to income. Women'’s
long-distance travel could grow relative to men,
depending on such factors as earnings, family
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Regional Shares of Oceanborne International Trade by Shipment Value: 1970-95
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size, business travel, and the number of single-
parent families headed by women.

Long-Distance Freight Transportation

Freight shipments of more than 100 miles
account for over 91 percent of the ton-miles
moved in the United States. U.S. domestic estab-
lishments covered in the Commodity Flow
Survey (CFS) shipped materials and goods
weighing over 12 billion tons and generated over
3.6 trillion ton-miles on the nation’s freight
transportation system in 1993. Because of the
robust U.S. economy, these shipments are likely
to have grown in the intervening years.?
Ton-miles have risen greatly since 1970,
because of increased tonnage moved over longer
distances, growth in the domestic economy,
changes in supply-chain and production systems,
and increases in international trade. Interna-
tional trade has affected transportation activity
within the United States in many ways, such as

3 The Commodity Flow Survey was repeated in 1997.
Information from this latest survey is scheduled to become
available beginning in the Fall of 1998 and will be present-
ed in Transportation Statistics Annual Report 1999.

West Coast Great Lakes

geographic shifts in the direction of some domes-
tic freight flows.

U.S. businesses appear to be shipping more
freight over longer distances. Factors affecting
this increase include, among others, geographic
dispersion of production activities, more use of
centralized warehouses and distribution centers
to improve supply- chain efficiency, reliance on
imported parts for high-value manufactured
products, and adoption of global marketing
strategies by many companies. It is not unusual
today for dozens of companies at far-flung loca-
tions to be involved in the production, assembly,
marketing, and sales of products. Often, each
step in the process requires transportation over
appreciable distances, thus generating a large
number of ton-miles.

Reliable freight transportation enables connec-
tions between businesses and suppliers and mar-
kets throughout the United States, and facilitates
regional specialization. For example, lumber and
wood production is highly concentrated in the
Pacific Northwest and southeastern states, while
transportation equipment is concentrated in East
North Central and Pacific states. Inexpensive



freight transportation also can help regions attract
new business, such as motor vehicle assembly
plants in southeastern states.

Growth in international trade directly impacts
domestic freight activity and places demands on
the nation’s transportation system for access to
ports and connections to the interior. A few
countries maintain a large share of total U.S.
trade, and thus have a larger impact on domestic
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freight activity. In 1997, Canada and Mexico
accounted for nearly one-third of U.S. goods
trade. Since the signing of the North American
Free Trade Agreement in 1994, land freight
movements between the United States and
Canada and Mexico have increased. In 1996,
over $410 billion worth of goods moved by land
between the three countries, an increase of 21
percent since 1994.
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The
Transportation
System

travel and 3.7 trillion ton-miles of goods movement (USDOT BTS 1998). This

incredible mobility is made possible by a vast transportation system of over 5.5
million miles of road, railroads, waterways, and pipelines; over 5,000 public-use air-
ports and nearly 13,000 private airports; and more than 230 million motor vehicles,
railcars, aircraft, ships, and recreational boats (see table 1-1). This chapter provides
an overview of the extent, use, condition, and physical performance of the trans-
portation system, updating the discussion in earlier editions of the Transportation
Statistics Annual Report. This year’s report profiles in detail water transportation
and international freight and passenger gateways. The chapter concludes with a dis-
cussion of selected transportation events that occurred in 1997: flooding in the
Upper Midwest, labor strikes (involving the United Parcel Service and Bay Area
Rapid Transit Authority), and rail freight service problems.

I n 1996, the U.S. transportation system supported 4.4 trillion miles of passenger

PASSENGER TRAVEL

The results of two major surveys conducted in 1995—the American Travel Survey
(ATS), which focused on intercity travel, and the Nationwide Personal
Transportation Survey (NPTS), which focused on local travel—confirm that passen-
ger travel continues to grow. The ATS estimates that long-distance travel (trips over
100 miles one way) nearly doubled between 1977 and 1995 and that miles traveled

v
17



18 » Transportation Statistics Annual Report 1998

Table 1-1.
Major Elements of the Transportation System: 1996
Mode Major elements Components
Highways! Public roads and streets; automobiles, Public roads ?
vans, trucks, motorcycles, taxis, and buses 46,036 miles of Interstate highways
(except local transit buses) operated by 112,467 miles of other National Highway System roads
transportation companies, other businesses, 3,760,947 miles of other roads
governments, and households; garages,
truck terminals, and other facilities for Vehicles and use
motor vehicles 130 million cars, driven 1.5 trillion miles
69 million light trucks, driven 0.8 trillion miles
7.0 million commercial trucks with 6 tires or more,
driven 0.2 trillion miles
697,000 buses, driven 6.5 billion miles
Air Airways and airports; airplanes, helicopters,  Public-use airports
and other flying craft for carrying passen- 5,389 airports
gers and cargo
Airports serving large certificated carriers?®
29 large hubs (72 airports), 417 million enplaned passengers
31 medium hubs (55 airports), 89 million enplaned passengers
60 small hubs (73 airports), 37 million enplaned passengers
622 nonhubs (650 airports), 15 million enplaned passengers
Aircraft
5,961 certificated air carrier aircraft, 4.8 billion miles flown*
Passenger and freight companies
96 carriers, 538 million domestic revenue passenger
enplanements, 12.9 billion domestic ton-miles of freight*
General aviation
187,300 active aircraft, 3.5 billion miles flown
Rail® Freight railroads and Amtrak Miles of track operated

126,682 miles by major (Class 1)® railroads
19,660 miles by regional railroads

27,554 miles by local railroads

24,500 miles by Amtrak

Equipment
1.2 million freight cars
19,269 freight locomotives

Freight railroad firms
Class I: 9 systems, 182,000 employees, 1.4 trillion ton-miles of
freight carried
Regional: 32 companies, 10,491 employees
Local: 511 companies, 13,030 employees

Passenger (Amtrak)
23,000 employees, 1,730 passenger cars,” 299 locomotives,’
19.7 million passengers carried”

(Continued on following page)
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Table 1-1.
Major Elements of the Transportation System: 1996 (continued)
Mode Major elements Components
Transit® Commuter trains, heavy rail (rapid rail) and  Vehicles
light rail (streetcar) transit systems, local 43,577 buses, 17.0 billion passenger-miles
transit buses, vans and other demand 8,725 heavy rail and light rail, 11.4 billion passenger-miles
response vehicles, and ferry boats 4,413 commuter rail, 8.2 billion passenger-miles
68 ferries, 243 million passenger-miles
12,825 demand response, 397 million passenger-miles
Water Navigable rivers, canals, the Great Lakes, U.S.-flag domestic fleet *°
the St. Lawrence Seaway, the Intracoastal Great Lakes: 730 vessels, 58 billion ton-miles
Waterway, and ocean shipping channels; Inland: 33,323 vessels, 297 billion ton-miles
ports; commercial ships and barges, fishing Ocean: 7,051 vessels, 408 hillion ton-miles
vessels, and recreational boating Recreational boats: 11.9 million*
Ports*?
Great Lakes: 362 terminals, 507 berths
Inland: 1,811 terminals
Ocean: 1,578 terminals, 2,672 berths
Pipeline Crude oil, petroleum product, and natural oil

gas lines

Crude lines: 114,000 miles of pipe (1995), 338 billion ton-miles
transported (1996)

Product lines: 86,500 miles of pipe (1995), 281 billion ton-miles
transported (1996)

160 companies,*® 14,500 employees

Gas
Transmission: 259,400 miles of pipe
Distribution: 952,100 miles of pipe
20.0 trillion cubic feet, 138 companies, 171,600 employees

1 U.S. Department of Transportation, Federal Highway Administration, Highway Statistics (Washington, DC: 1996).

2Does not include Puerto Rico.

3Large certificated carriers operate aircraft with a seating capacity of more than 60 seats. U.S. Department of Transportation, Bureau of
Transportation Statistics, Office of Airline Information, Airport Activity Statistics of Certificated Air Carriers, 12 Months Ending December 31, 1996
(Washington DC: 1997).

4Preliminary data.

5Except where noted, figures are from Association of American Railroads, Railroad Facts: 1997 (Washington, DC: 1997).

6Includes 891 miles of road operated by Class I railroads in Canada.

"Fiscal year 1996. Amtrak, Twenty-Fifth Annual Report, 1996 (Washington, DC: 1997).

8Excludes commuter service.

9 Data for 1995. U.S. Department of Transportation, Federal Transit Administration, National Transit Summaries and Trends for the 1995 National
Transit Database Section 15 Report Year (Washington, DC: 1997).

10Excludes fishing and excursion vessels, general ferries and dredges, derricks, and so forth used in construction work. Vessel data from U.S. Army
Corps of Engineers, Transportation Lines of the United States (New Orleans, LA: 1998). Ton-miles data from U.S. Army Corps of Engineers,
Waterborne Commerce of the United States 1996 (New Orleans, LA: 1997).

11U.S. Department of Transportation, U.S. Coast Guard, Boating Statistics (Washington, DC: 1996).

2 Data for 1995, from U.S. Department of Transportation, Maritime Administration, A Report to Congress on the Status of the Public Ports of the
United States, 1994-1995 (Washington, DC: October 1996).

13 Regulated by the Federal Energy Regulatory Commission.

SOURCE: Unless otherwise noted, U.S. Department of Transportation, Bureau of Transportation Statistics, National Transportation Statistics 1997
(Washington, DC: December 1996).
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domestically on such trips in 1995 averaged
3,100 per person. The NPTS estimates that the
number of all trips (both local and long distance)
increased by 43 percent between 1977 and 1995,
and that miles traveled per person for all travel
in 1995 averaged about 14,000 (USDOT FHWA
1986, 1993, 1997).

Many factors influenced the growth in pas-
senger travel between 1977 and 1995, including
a 19 percent increase in population, a 36 percent
increase in the labor force, and a 33 percent rise
in real disposable income per capita. Higher
income contributed in part to the increasing
availability of personal-use vehicles (cars, light
trucks, and recreational vehicles). While average
household size declined from 2.86 to 2.65
between 1977 and 1995, the number of vehicles
per household increased from 1.59 to 1.78
(USDOT FHWA 1997). Over that period, the
number of vehicleless households declined from
11.5 million to 8 million, with a corresponding
increase in households with at least one vehicle.
The increase in long-distance travel resulted
from these factors and from others such as the
decreasing cost of air travel, increasing business
travel, and the increasing globalization of pro-
duction and tourism (see chapter 6).

Most passenger trips are taken in personal-use
vehicles (see figure 1-1). The NPTS found that in
1995 on a typical day, about 80 percent of local
trips were made by personal vehicles, 6 percent
by bicycle or walking, and 3 percent by transit.
The ATS found that nearly 80 percent of long-
distance trips were made by personal vehicle, 18
percent by air, and 2 percent by bus. Less than 1
percent of both local and long-distance trips
were made by rail.

Traveler motivations for taking short- and
long-distance trips vary. Short trips are much
more likely to be taken for personal business (35
percent of short trips and 14 percent of long
trips), and somewhat more likely to be for leisure
(37 percent versus 31 percent). Trips to visit

Figure 1-1.
Person Trips by Mode: 1995

Local
Rail 0.2%
Bicycle/walking 6.2% ‘ Other 3.6%

Transit 3.3%

Personal-use vehicle 86.6%

Long Distance BuS 2.1%

Rail 0.5%
Other 0.2%

Airplane 18.0%

Personal-use vehicle 79.2%

SOURCE: U.S. Department of Transportation, Federal Highway
Administration, Nationwide Personal Transportation Survey data;
U.S. Department of Transportation,Bureau of Transportation
Statistics, American Travel Survey data, October 1997.



friends and relatives are a much greater share of
long-distance trips (33 percent versus 8 percent).
Business-related trips (including commuting and
business travel) account for about the same pro-
portion of both short and long-distance trips
(just over one-fifth of both types of trips).

FREIGHT TRANSPORTATION

Freight transportation in the United States, mea-
sured in ton-miles, grew an average of 2 percent
annually from 1970 to 1996, when it reached
3.7 trillion ton-miles.

Demand for freight transportation is rising
due to the continued expansion of the economy
and higher consumer incomes. Freight move-
ment is also affected by the geographic disper-
sion of people and industry, and changes in
business practices. Companies may have manu-
facturing production, assembly, and distribution
facilities in many different locations around the
world. Moreover, with improvements in infor-
mation technologies, a growing number of
industries make use of order-cycle time reduction
strategies, such as just-in-time, make-to-order,
and quick-response freight services. These ser-
vices result in small and frequent shipments that
generate more freight vehicle-miles.

Information from the 1993 Commaodity Flow
Survey (CFS) shows the dominance of trucking
in U.S. freight shipments.* Trucks moved 72 per-
cent of freight by value and 53 percent by ton-
nage.? Trucks were particularly important for
shipments under 500 miles, accounting for 81
percent by value and 71 percent by tonnage
(USDOC Census 1996).

1 The CFS was conducted again in 1997, but data are not
yet available.

2 These estimates are based on information from the 1993
CFS plus additional information on shipments by water and
pipeline not fully covered in the CFS (see USDOT BTS
1996).
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Although rail moved only about 4 percent of
shipments measured by value, the commaodities
moved by rail accounted for 13 percent of all ton-
nage and 26 percent of the ton-miles, slightly
more than the ton-miles moved by trucks. Rail
carries not only large, bulk commodities like
grain, coal, and mineral ores across the nation,
but also time-definite® goods such as automobile
parts and food and kindred products (e.g., orange
juice from Florida to markets in the Northeast).

The Bureau of Transportation Statistics (BTS)
estimates that in 1993 waterborne transportation
moved 4 percent of shipments by value, and 24
percent of ton-miles, accounting for 18 percent of
tonnage. Waterborne freight in the United States
is transported between coastal ports, on the Great
Lakes, and on inland waterways. (See the section
on water transportation later in this chapter for a
detailed discussion.) Pipelines carried 3 percent of
shipments by value, 16 percent of ton-miles, and
11 percent of tonnage.

Air cargo is an important part of the freight
industry, moving high-value time-definite and
time-critical* goods. Air carrier shipments, which
move primarily by a combination of truck and
air, accounted for 2.3 percent of the value of
shipments in 1993. Some air freight moves by
the parcel, postal, and courier services industry,
which in 1993 carried over $560 billion worth of
shipments, 9 percent of all shipments by value.

Although air freight has a relatively small
share of total freight, the share is growing in
both domestic and international markets
(USDOT BTS 1996). From 1970 to 1996, the
revenue ton-miles of domestic air freight grew
more than sixfold, reaching 13 billion in 1996

3 Time-definite service means that delivery is guaranteed by
a specific time, for instance, tomorrow by 10:00 a.m. or by
the close of business on a particular day.

4 Time-critical service implies that the shipment is urgent
and the carrier guarantees as early a delivery time as possi-
ble. All time-critical traffic is time-definite, but not all time-
definite traffic is time-critical.
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(but only 0.3 percent of all ton-miles in that
year). Imports and exports shipped by air also
grew rapidly, from 11 percent of the value of all
international trade in 1970 to 27 percent in 1996
(USDOC Census 1990 and 1997).

TRANSPORTATION NETWORK
EXTENT AND USE

Highways

Road building and road widening continue to
slowly increase the extent of the public road sys-
tem and the length of lane-miles open to the pub-
lic. Since 1980, miles of road increased only 1.5
percent, although lane-miles increased twice as
much (3.2 percent) (USDOT FHWA various
years). Lane-miles of the higher functional sys-
tems (Interstates and other arterials) increased
more than lower systems. Interstate lane-miles,
for instance, increased 14 percent between 1980
and 1996 (see table 1-2).

The number of vehicles using the highways
has increased much faster than the building and
widening of roads. There were nearly 50 million
more highway vehicles in 1996 than in 1980, a
30 percent increase. Of the 210 million highway
vehicles in 1996, nearly one-third—69 million—
were light trucks, a far higher proportion than in

Table 1-2.
Lane-Miles by Functional Class: 1980 and 1996
Percentage
change
1980 1996 1980-96
Total 7,922,174 8,177,823 3.2
Interstate 179,438 204,740 14.1
Other arterials 840,771 982,155 16.8
Collector 1,576,395 1,603,572 1.7
Local 5,325,570 5,387,356 1.2
SOURCE: U.S. Department of Transportation, Federal Highway
Administration, table HM-260, unpublished data.

1980. Automobiles are still more numerous,
however, accounting for 130 million vehicles or
60 percent of the fleet. There were also 7 million
freight trucks, 20 percent more than in 1980
(USDOT FHWA various years, v-94). The num-
ber of vehicles is indicative of the increasing use
of highways, a fact borne out by highway vehicle-
miles traveled (vmt) data (see table 1-3). Between
1980 and 1996, urban vmt rose 78 percent and
rural vmt rose 43 percent. Urban Interstate vmt
increased at the fastest rate over this period—5
percent annually. Nevertheless, arterials other
than Interstates still carry the most vmt.

Urban Transit

Urban transit capacity, measured by vehicle-
miles operated, increased 13 percent between
1985 and 1995 to nearly 2.4 billion. Although
buses experienced the lowest percentage increase
during this period (9 percent), they still account-
ed for about two-thirds of all urban transit

Table 1-3.
Vehicle-Miles Traveled by Functional
Highway Class: 1980 and 1996

Percentage
change
1980 1996 1980-96
Urban
Total 855,265 1,522,139 78.0
Interstate 161,242 351,937 118.3
Other arterials 484,189 833,623 72.2
Collector 83,043 128,501 54.7
Local 126,791 208,078 64.1
Rural
Total 672,030 960,063 42.9
Interstate 135,084 232,447 72.1
Other arterials 262,774 378,812 44.2
Collector 189,468 241,037 27.2
Local 84,704 107,767 27.2

SOURCE: U.S. Department of Transportation, Federal Highway
Administration, Highway Statistics (Washington, DC: Various years).




vehicle-miles in 1995. Among transit rail modes,
heavy rail had the most vmt (522 million), fol-
lowed by commuter (217 million) and light rail
(34 million). Despite the relatively low number
of light rail vehicle-miles operated in 1995, it
was more than twice the number operated in
1985 (USDOT FTA various years).

The number of urban transit vehicles in rush
hour service increased 5 percent between 1985
and 1995; the number of buses increased by 3
percent from 42,600 to 44,100, and rail vehicles
increased 11 percent from 11,800 to 13,100.
The largest percentage increases occurred in light
rail and commuter rail vehicles, 37 percent and
22 percent, respectively, while heavy rail in-
creased by 4 percent. In addition, route mileage
serviced overall increased 14 percent to 163,900
miles in 1995. Of those miles, 96 percent were
bus route-miles, 2.5 percent were commuter rail,
1 percent were heavy rail, and 0.3 percent were
light rail (USDOT FTA various years).

Unlinked passenger trips decreased between
1985 and 1995 from 8.3 billion to 7.3 billion,
but pmt remained the same at about 38 billion.
Trips on heavy rail decreased by 9 percent and
trips by bus decreased by 16 percent. Light rail
and commuter rail both experienced increased
ridership over this period, by 56 percent and 28
percent, respectively. Figure 1-2 shows rail and
bus pmt for the nation’s largest urban transit sys-
tems in 1995.

Air Transportation

Certificated airports (serving air carriers that
operate with aircraft seating more than 30 pas-
sengers) numbered 671 in 1996, down from 730
in 1980. Of the 671 in 1996, 577 were civil air-
ports and 94 were military. General aviation air-
ports numbered 17,621 in 1996. Of all airports
in 1996, 5,389 were public-use airports, 575
more than in 1980. The remaining 12,903 were
airports not open to the public. These private-use
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airports include airports associated with among
other things hospitals, industrial facilities, farms,
and recreational flying. Only about one-third of
these had paved runways, and only 6 percent
had lighted runways. In 1996, nearly 75 percent
of public-use airports had lighted runways
and/or paved runways (USDOT FAA various
issues).

The number of air carrier aircraft more than
doubled since 1980, increasing available seat-
miles by 90 percent (Lampl 1997). By contrast
the number of general aviation aircraft (planes
for private and business use) in 1996 was
187,000, about 15,000 fewer planes than in
1980 (USDOT FAA annual issues).

Air travel on commercial aircraft has increased
dramatically. Between 1980 and 1996, domestic
enplanements increased from 275 million to 538
million, and enplanements on international
flights of U.S. carriers rose from 27 million to 55
million. Passenger-miles on certificated domestic
flights increased to 434 billion in 1996, more
than twice the 1980 passenger-miles. Enplaned
passengers at large hubs® increased 40 percent
between 1986 and 1996. Over these years the
biggest absolute increases in passengers were at
Atlanta (+9.0 million), Las Vegas (+8.7 million),
Chicago (+8.4 million), Dallas/Fort Worth (+8.3
million), and Los Angeles (+7.1 million). Newark
(-1.5 million), Denver (-800,000), and New
York (-250,000) lost passengers (USDOT BTS
OAI 1996) (see figure 1-3).

Domestic air cargo nearly tripled between
1980 and 1996, from 4.5 billion ton-miles to
12.9 billion ton-miles. International air freight
on U.S. carriers grew even more quickly over this
period, from 3.4 billion ton-miles to 12.0 ton-
miles (USDOT BTS 1998).

5 A large air traffic hub is a community enplaning 1 percent
or more of total enplaned passengers in all services and all
operations. An air traffic hub may contain more than one
airport.
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Figure 1-2.
Largest Transit Markets: 1995

PORTLAND

NOTE: Large transit markets are defined
as having more than 200 million transit
passenger-miles.

SOURCE: U.S. Department of Transportation, Federal Transit
Administration, National Transit Database, 1995.

Railroads

The use of railroads to move freight continues its
uninterrupted growth since 1986, while the
extent of railroad track continues to decline.
There were nine Class | freight railroads at the
end of 1996, one fewer than in 1995 because of
the merger of Southern Pacific and Union Pacific.
There were another 543 regional and local rail-
roads, 13 more than in 1995. Rail track contin-
ues to decline, while rail stock—locomotives and
railcars—continues to increase. Miles of track
owned by Class | railroads decreased about one-
third, from 271,000 miles in 1980 to 177,000 in
1996. There were 19,300 locomotives in 1996,
the most in service since 1988. Similarly, there
were 1,241,000 freight cars in service in 1996,
the most in service since 1987. Despite less track,
revenue ton-miles reached 1.36 trillion in 1996,
a 48 percent increase since 1980 (AAR 1997).

Transit passenger-miles

15 billion
7.5 billion
3.75 hillion

(> Bus

&> Commuter rail
> Other rail

The geography of freight rail tonnage can be
seen in figure 1-4.

Capital expenditures on freight equipment
and roadway and structures were $6.1 billion in
1996, much more than in the late 1980s and
early 1990s (AAR 1997, 43). In 1990, for in-
stance, capital expenditures were $3.6 billion (in
current dollars). The number of employees, how-
ever, continues to fall. Year-end Class I, regional,
and local freight rail employees totaled 205,000
in 1996, down from 236,000 in 1990. At the end
of 1996, there were 182,000 Class | freight rail
employees, down from 459,000 in 1980 (AAR
1996 and 1997, 3).

Amtrak operated 24,500 miles of track in
1996, but owned only 750 miles. In fiscal year
(FY) 1996, Amtrak served 542 stations, 51 more
stations than in FY 1986. (Stations are used for
intercity service and may also be used for com-



Figure 1-3.
Enplanements at Major Hubs: 1986 and 1996
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SOURCE: U.S. Department of Transportation, Bureau of
Transportation Statistics, Office of Airline Information, Airport Activity
Statistics of Certificated Air Carriers: Summary Tables, Twelve Months
Ending December 31, 1996 (Washington, DC: 1997)

muter operations.) Amtrak had 299 locomotives
in FY 1996, and 1,730 railcars. Capital expendi-
tures in 1996 were $800 million, up from $617
million the previous year (unadjusted for infla-
tion). Employment in 1996 was 23,300, up from
21,400 in 1980. There were about 20 million
Amtrak passengers in FY 1996, down slightly
from 21 million in FY 1980, although passenger-
miles increased over this period from 4.5 billion
to 5.1 billion miles. Moreover, Amtrak is now
carrying many more commuter passengers, near-
ly 37 million riders in FY 1996, up from 10 mil-
lion in FY 1987.

Pipelines

In 1995, oil pipeline mileage, including crude
and product lines, was just over 200,000 miles,
a decline from the 218,000 miles operated in
1980. Between 1980 and 1996, gas pipeline
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Enplanements
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mileage grew to 1.269 million. All of the
growth was in distribution mains mileage
(952,000 miles in 1996). Gas transmission
pipelines and field and gathering lines declined
in length since 1980.

INTERNATIONAL
TRANSPORTATION GATEWAYS

The movement of people and goods between the
United States and other countries is a growing
component of passenger and freight transporta-
tion. International passenger travel, excluding
surface passage, grew from 56 million to 98 mil-
lion inbound and outbound passengers between
1986 and 1996, a 75 percent increase. In 1996,
46 million visitors arrived in this country from
abroad by air and 52 million U.S. residents left
by air for a foreign country, up from 30 million
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Figure 1-4.
Railroad Network Showing Volume of Freight: 1996
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SOURCE: U.S. Department of Transportation, Federal Railroad Administration.

arrivals and 26 million departures in 1986
(USDOC ITA 1998). These numbers, however,
do not include millions of people who traveled
by land between the United States and Canada
and between the United States and Mexico.
Limitations in current data-collection programs
make it very difficult to estimate the number of
people who traveled across the U.S.-Mexican
border and most likely seriously undercount
travel across the U.S.-Canadian border. Some of
these limitations stem from entry and exit rules
promulgated by the North American Free Trade
Agreement.

International goods movement also increased,
more than doubling between 1986 and 1996
from $669 billion to $1,452 billion (in chained
1992 dollars) (USDOC BEA 1998). The growth
in the number of international passengers and
foreign goods trade requires infrastructure to
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serve as gateways. This section examines passen-
ger and freight gateways linking North America
(Canada and Mexico) and the rest of the world
(overseas) for all modes of transportation.

Passenger Gateways
» North America

Canada and Mexico account for the majority
of both short-term (day) and long-term (at
least one night) passenger travel to and from
the United States. In 1995, Canadians made
more than 52.2 million trips® to the United
States. Most (over 70 percent) of these trips

6 These trips include day and overnight trips by all modes of
transportation, and are obtained from customs declarations
and travel forms required by Revenue Canada at land bor-
der crossings, international airports, and water ports. Com-
parable data are not available from U.S. government
sources.



were same-day excursions. The border states of
Washington, Michigan, and New York were
the most popular U.S. destinations for
Canadians, while Florida led the nonborder-
state market. Americans made over 37 million
trips to Canada in 1995. As with Canadian
travel to the United States, the majority of
these (65 percent) were same-day trips
(Statistics Canada 1996). The Canadian
provinces of Ontario and British Columbia
were the leading destinations for Americans.

Canadians made the majority (two-thirds) of
their overnight trips to the United States by car,
accounting for nearly 10 million trips. Air was
second with 22 percent or 3.8 million trips.
Buses were used for 750,000 trips, 6 percent of
the total (Statistics Canada 1996). One factor
contributing to growth in air travel between the
United States and Canada is the February 1995
Open Skies agreement.” Since the accord went
into effect, over 70 new services were added
allowing better links and increased capacity for
business and leisure markets between the United
States and Canada. In 1996, approximately 15
million passengers traveled on scheduled flights
of U.S. and Canadian carriers. The busiest bi-
directional flight routes were New York-
Toronto, Chicago-Toronto, and Los Angeles-
Vancouver (USDOT BTS OAl).

The border ports of Detroit and Buffalo were
the busiest land gateways for travel by citizens of
both countries. On an average day in 1996,
approximately 64,000 passengers® and 23,000

7 The agreement allows, among other things: 1) airlines to
serve any route between Canada and the United States,
except that new U.S. airline service to Montreal, Toronto,
and Vancouver is to be phased in; 2) new Canadian airline
service from Canadian airports with customs pre-clearance
facilities to Washington Reagan National Airport; 3) addi-
tional landing and takeoff slots for Canadian carriers at
LaGuardia (New York) and O’Hare (Chicago) airports; 5)
open code-sharing among Canadian and U.S. airlines.

8 This number is based on those in passenger vehicles and
does not include pedestrians or passengers in buses or
freight vehicles.
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personal vehicles entered the United States from
Canada at the Detroit border (see table 1-4).

As with Canada, most of the travel between
the United States and Mexico is in the form of
short-term day trips, for business or shopping
purposes. Unfortunately, there are no U.S. data
on the proportions of short-term versus long-
term trips between the United States and
Mexico. Data from the U.S. Department of
Commerce’s Tourism Industries Office on long-
term, overnight trips (primarily by air) suggest
that approximately 8.5 million overnight visitors
from Mexico entered the United States in 1996
(although this is almost certainly a large under-
count) (see box 1-1). Due to reporting changes,
comparisons cannot be made with data from
previous years. Limited data are available on the
travel of U.S. residents to Mexico. Estimates
from the BTS American Travel Survey indicate

Table 1-4.

Passengers in Personal Vehicles Entering
the United States: 1996

(By major North American border crossing)

Annual Daily
passengers passengers

U.S.-Canada border
Detroit, Ml 23,510,000 64,400
Buffalo-Niagara Falls, NY 16,520,000 45,300
Blaine, WA 11,387,000 32,000
Port Huron, Ml 5,392,000 14,800
Sault Ste. Marie, MN 5,325,000 14,600

U.S.-Mexico border
San Ysidro, CA 42,541,000 129,000
El Paso, TX 41,483,000 114,000
Hidalgo, TX 19,221,000 53,000
Calexico, CA 18,296,000 50,000
Laredo, TX 16,932,000 46,000

NOTE: The number of passengers is based on those in passenger
vehicles, and does not include pedestrians or passengers in buses
or freight vehicles.

SOURCE: U.S. Customs Service, Mission Support Services, Office
of Field Operations.
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Box 1-1.
NAFTA and Freight and Passenger Travel

The North American Free Trade Agreement
(NAFTA) was signed in December 1993 and entered
into force on January 1, 1994. NAFTA established
deadlines for the harmonization of land transporta-
tion standards among Canada, Mexico, and the
United States.

Notable progress has been made in the harmo-
nization of commercial drivers’ licenses through
mutual recognition of existing bilateral mechanisms
and driver medical standards. Several key areas,
however, such as vehicle weight and dimension stan-
dards, remained unresolved at the beginning of 1998.

NAFTA also set a timetable for truck carrier access
to the United States by Mexican carriers. The agree-
ment provided for access to Mexican border states
for Canadian and U.S. carriers and for Mexican carri-
er access to U.S. border states beginning in Decem-
ber 1995. This timeframe has not yet been met. Full
liberalization of access for trucking in the United
States and Mexico is still scheduled for January 1,
2000.

Most data on the travel of foreign nationals is col-
lected from the Immigration and Naturalization
Service (INS) 1-94 Entry and Exit Form. One purpose
of NAFTA was to facilitate temporary entry on a reci-
procal basis between the United States and Canada
and Mexico. Under NAFTA, Canadians can travel to
the United States, for business or pleasure, without
restrictions (i.e., without obtaining nonimmigrant
visas) for a period of six months. Mexicans who fre-
quently cross the border can apply for border cross-
ing cards that can be used for admission to the
United States for business or pleasure within 25
miles of the southern border for a period not to
exceed 72 hours.

The lllegal Immigrant Responsibility Act of 1996
requires INS to develop and implement a system to
document the entry and exit of all aliens by
September 1998. This law, as currently written, will
apply to all Canadians and Mexicans, and will require
that they obtain a visa and formally register when
leaving or entering the United States. Legislative pro-
posals have been introduced in Congress to remove
this requirement for land ports. INS has also notified
Congress that it does not have the capacity to imple-
ment such a system at land ports by September
1998. INS plans to phase in the system at U.S. air-
ports over several years.

that American residents made 9.6 million trips to
Mexico in 1995 (this includes both day and
overnight trips of over 100 miles one way).

Comprehensive data are likewise not avail-
able on the modal shares of overnight travel by
Mexicans to the United States. Vehicle crossing
data from the U.S. Customs Service, shows
heavy activity at the southern land border ports.
In 1996, the top land port on the southern bor-
der, San Ysidro (near San Diego), saw more pas-
sengers enter on a daily basis than did the busiest
international air gateways. Approximately
129,000 passengers entered at San Ysidro on a
daily basis in 1996 (see table 1-4).

Despite the limited data on U.S.-Mexican
travel, the available sources reveal key trends.
One of these is growth in air travel activity
between the United States and Mexico. In 1996,
scheduled air travel between the two countries
increased 18 percent from the previous year,
from 11 million passengers to approximately 13
million. The busiest city pairs for air travel were
Los Angeles-Mexico City, Los Angeles-Guada-
lajara, and Miami-Cancun (USDOT BTS OAl).

» Overseas Gateways

Overseas travel (international travel excluding
Canada and Mexico) to and from the United
States is increasing. In 1996, the United States
had approximately 22 million overseas arrivals
and 20 million overseas departures (USDOC
TIO 1996a and 1996b). After Canada and
Mexico, the leading countries for international
visitor arrivals to the United States were Japan,
the United Kingdom, and Germany. Europe and
the Caribbean led overseas destinations for out-
bound travel, while London and Tokyo led all
other overseas cities for travel to and from the
United States. In 1996, London was the origin
and destination for approximately 12 million
passengers traveling from or to the United States,
while Frankfurt had 5 million. Several U.S. air-



ports serve as critical gateways and connecting
points for international air travel. The major
passenger gateways for international air travel to
and from the United States (not including North
American travel) are New York, Miami, and Los
Angeles. In 1996, approximately 62,000 interna-
tional passengers entered or exited New York
airports (Kennedy, La Guardia, and Newark) on
an average day, while Miami served 39,000 and
Los Angeles served 37,000 (UDOT BTS OAI).

International Freight Gateways
» North America

In 1996, nearly 30 percent by value of U.S. mer-
chandise trade with the world was with Canada
and Mexico (valued at $421 billion combined).
In that year, Canada and Mexico were the first
and third largest trading partners of the United
States, respectively (Japan was second).®

Surface trade,’® a key component of North
American trade activity between the North
American Free Trade Agreement (NAFTA) part-
ners, accounts for 88 percent of all trade by value
between the United States and Mexico (USDOC
Census 1997, table 1313). Surface trade between
the U.S. and Canada was $295 billion'! in 1996,
of which goods transported by trucks accounted
for approximately 68 percent or $200 billion
(USDOT BTS 1997a).

Detroit, Buffalo, and Port Huron were the
leading U.S.-Canadian gateways for trade by all
surface modes, and for trade by truck in particu-
lar (see figure 1-5). The port of Detroit alone

9 Preliminary data for calendar year 1997 indicate that
Mexico may surpass Japan as the second largest U.S. trad-
ing partner.

10 Surface modes of transportation include truck, rail, pipe-
line, government mail, other, and foreign trade zones. Other
includes flyaway aircraft (aircraft flown from the manufac-
turer to a customer, not carrying any freight), powerhouse
(electricity), vessels moving under their own power, pedes-
trians carrying freight, unknown, and miscellaneous other.
L Includes transshipments. See footnote 15 for a definition
of transshipments.
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accounted for 28 percent of all the surface trade
between Canada and the United States. On an
average day in 1996, 3,650 trucks crossed the
border at the port of Detroit. Trade by rail
remained relatively stable in 1996, at $56 billion
or 19 percent of all surface trade. Detroit,
Buffalo, and Port Huron are the leading U.S.-
Canadian gateways for rail traffic, as well as for
trucking. An average of 10 trains per day crossed
each of those ports in 1996. Pipelines carried $13
billion, or 4 percent.

The primary commodities traded by surface
modes between the United States and Canada in
1996 were in order of greatest value: motor vehi-
cles and related parts; nuclear reactors, boilers
and related machinery; electrical machinery and
equipment; aircraft and aircraft parts; and min-
eral and fuel oils.

U.S.-Mexican surface trade was $115 billion
in 1996 (USDOT BTS 1997a), about 40 percent
as great as trade with Canada but up 19 percent
from 1995. Trucks dominate U.S.-Mexican trade
to an even greater extent than U.S.-Canadian
trade, accounting for 80 percent in 1996, or $92
billion. The dominant gateway port on the
southern border is Laredo, Texas (see figure 1-5).
In terms of value, 34 percent of all U.S.-Mexican
trade passed through Laredo. An average of
2,800 trucks and 9 trains crossed the border at
Laredo each day in 1996. El Paso, Texas, and
Otay Mesa/San Ysidro, California, followed
Laredo with $23 billion and $11 billion in over-
all surface trade activity, respectively. Following
Laredo, the top rail port was Eagle Pass, Texas,
with an average of four train crossings per day,
totaling $4 billion of rail trade in 1996.%% The
primary commodities traded by surface modes
between the United States and Mexico include

12 The Kansas City Southern and Union Pacific Railroads in
consortia won concession rights to recently privatized rail
lines in northeast and northwest Mexico. Because of this,
overall rail trade between the United States and Mexico at
Laredo and Eagle Pass, Texas, may increase.
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Figure 1-5.
Top Freight Gateways by Shipment Value: 1996
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NOTES: Air—Values for some airports may include a low level (generally less than 2 percent of the total value) of small user-fee airports located in the same
regional area. In addition, due to the Bureau of Census' confidentiality regulations, data for nearby individual courier operations (such as DHL, Federal Express,
United Parcel Service) are included in the airport totals for New York Kennedy, New Orleans, Los Angeles, Cleveland, Chicago O’Hare, Miami, and Anchorage.
Surface—Data include transshipments between the United States and Mexico. Trade levels reflect the mode of transportation as a shipment entered or exited
a U.S. Customs port.

SOURCES: Air—U.S. Department of Commerce, Bureau of the Census, Foreign Trade Division, special tabulation. Maritime and Great Lakes—U.S. Department

of Commerce, Bureau of the Census, Foreign Trade Division, U.S. Waterborne Exports and General Imports: Annual 1996 (Washington, DC: July 1997).
Surface—U.S. Department of Transportation, Bureau of Transportation Statistics, Transborder Surface Freight Data, 1997.

electrical machinery, motor vehicles and parts,
plastics, optical and medical equipment, and
food and beverages.

U.S. air trade with Canada and Mexico was
$23 hillion ($19 billion with Canada and $4 bil-
lion with Mexico), or 6 percent of all U.S. air
trade by value in 1996. In terms of weight,
North American air traffic amounted to 350,000
tons, or 7 percent of total foreign air freight
activity for 1996 (USDOC Census FTD 1997a).
The dominant North American air freight routes

that year were Miami-Mexico City, Los Angeles-
Mexico City, and Dayton-Toronto.

Maritime trade between the United States and
Canada or Mexico in 1996 was about $19 bil-
lion, with U.S.-Canada trade valued at $7 billion
or 1.2 percent of all U.S. waterborne trade, and
trade between the U.S. and Mexico valued at
$12 billion or 2 percent (USDOC Census FTD
1997a). Trade between U.S. Great Lakes ports
and Canada was nearly 35 million tons in 1995.
In 1996, 36 million tons of cargo were moved on



the U.S.-operated portion'® of the St. Lawrence
Seaway System (USDOT SLSDC 1997). (The St.
Lawrence Seaway is a maritime gateway
between the U.S. and Canada and other interna-
tional markets.) The majority of these commodi-
ties were grain, iron ore, steel products, and coal.
Demand for agricultural exports as well as the
availability of alternative routes and modes for
shippers are two factors that affect traffic levels
on the Seaway.

» Overseas Gateways

Two-thirds of the value of freight traded is with
countries other than Canada or Mexico, worth
about $995 billion. Of this amount, 60 percent
is moved by sea and 40 percent by air. Maritime
trade, both imports and exports, represented
$594 billion in 1996 (USDOC Census FTD
1997b). The nature of this maritime trade and
the associated maritime gateways differ in a
number of ways. Gulf ports lead other U.S. ports
in foreign tons of all cargo shipments; agricul-
tural, petroleum, and other bulk commodities
form the majority of import and export ship-
ments for many of these ports. The container
ports on the west and east coasts are the most
important gateways by value.

Long Beach and Los Angeles are the most
important ports for containerized trade by
weight, 20-foot equivalent units (TEUs), and by
value. Containerized shipments account for the
majority of foreign maritime trade for both of
these ports. For example, in 1996, 92 percent of
the value of all foreign trade at the port of Long
Beach was containerized (2.4 million TEUs). Los
Angeles handled 1.9 TEUs in 1996 (USDOC

13The U.S. St. Lawrence Seaway Development Corporation
operates two of the Montreal-Lake Ontario locks of the
Seaway.

14 Does not include data for in-transit shipments—those
shipments moving from one foreign country to another and
transshipped (see footnote 15) via land, air, or maritime
ports of the United States, Puerto Rico, or the Virgin Islands.
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Census FTD 1997b). Other west coast ports
such as Seattle (900,000 TEUs), Oakland
(800,000 TEUs), and Tacoma (500,000 TEUs)
also represent important containerized traffic
gateways for shipments to and from leading
Asian trade partners such as China, Japan, and
South Korea. On the east coast, the ports of New
York-New Jersey and Norfolk are the leading
gateways for all types of cargo, including con-
tainers, 1.5 million and 700,000 TEUs, respec-
tively. Charleston (800,000 TEUs), Miami
(500,000 TEUSs), and Savannah (450,000 TEUs)
are high on the list of east coast container gate-
ways (Journal of Commerce 1996).

Despite the comparatively low overall levels
of maritime trade between the United States and
Canada, the transshipment'® of Canadian con-
tainer traffic through U.S. ports (e.g., Tacoma,
Seattle, New York-New Jersey) and the trans-
shipment of U.S. container traffic through east
coast Canadian ports (e.g., Montreal and Saint
John) are notable. In 1995, transshipment of
U.S. maritime cargo through Canadian ports
accounted for approximately 4.3 percent of the
value of total liner traffic,*¢ or 5.8 million short
tons (worth $20 billion) with a U.S. origin or
destination (USDOT MARAD 1995). According
to Canadian estimates, the 5.8 million short tons
represent approximately 35 percent of total con-
tainer movements through all Canadian ports.
European countries were the main origins and
destinations of U.S. container traffic trans-
shipped through Canada. Transshipment of
Canadian container traffic through the United
States amounted to approximately 22 percent of
total traffic with Canadian origins or destina-

15 As used in this chapter, transshipments are shipments
entering or exiting the United States by way of Customs
ports on the northern or southern borders, even when the
actual origin or final destination of the goods is other than
Canada or Mexico.

16 A liner is a vessel offering scheduled common carrier ser-
vice between specified ports on a regular basis.
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tions in 1994, a decline from more than 25 per-
cent in 1989. Approximately 20 percent of
Canadian exports and 26 percent of imports
were transshipped via the United States in 1994.
Japan, South Korea, Hong Kong, Taiwan, and
China account for the majority of Canadian con-
tainer traffic routed through U.S. ports (Trans-
port Canada 1997). Similar transshipment
figures are not available for U.S.-Mexican trade.
Because American businesses increasingly seek
quick and efficient delivery for their international
transactions, air trade has grown rapidly. In
1996, 4.8 million tons of imports and exports
worth $382 billion were shipped by air (USDOC
Census 1997).17 Air freight moves both by all-
cargo carriers as well as via carriers that primari-
ly transport passengers. New York’s Kennedy
International Airport was the leading gateway for
international air shipments on scheduled air car-
riers. Japan was the top international origin and
destination for U.S. air shipments in 1996,
accounting for 16 percent of the value and 12
percent of the weight of all U.S. air trade.

TRANSPORTATION SYSTEM
CONDITION AND PERFORMANCE

Highways

The condition and performance of the nation’s
highways can be measured in a number of ways.
Changes by the Federal Highway Administration
in the technique for measuring pavement rough-
ness from the Present Serviceability Rating (PSR)
to the International Roughness Index complicate
long-term analysis of pavement condition. From
1994 through 1996, however, the condition of

17 This amount underrepresents the complete air trade activ-
ity, as the U.S. Customs Service does not collect data on low-
value air shipments (export shipments valued at less than
$2,500 and import shipments valued at less than $1,250).

both urban and rural roads improved, although
rural roads are in better shape than urban ones
and have improved more over this short time peri-
od (see table 1-5). For example, in 1996, 55 per-
cent of rural Interstates were in good or very good
condition, up from 43 percent in 1994. This com-
pares with an increase in the good and very good
portion of urban Interstates from 33 percent to 38
percent over the same years. These improvements
are consistent with earlier trends based on the PSR
(USDOT FHWA various years).

The condition of bridges has also improved in
recent years (see table 1-6). The percentage of
structurally and functionally deficient bridges'®
dropped between 1990 and 1996, although
functional deficiency did not change between
1993 and 1996. Despite these improvements,
between 11 and 12 percent of both urban and
rural bridges were structurally deficient in 1996,
and a further 23 percent of urban bridges and 12
percent of rural bridges were functionally defi-
cient (USDOT FHWA and FTA 1998).

Highway performance is measured by level of
service (LOS), over a range from LOS A (defined
as free flow conditions) through LOS F (stop and
go traffic). Recurring congestion, indicating that
traffic overwhelms the capacity of the system, is
defined as LOS D (speeds beginning to decline
and minor incidents cause queuing) or worse.
LOS D equates to a volume-service flow (V/SF)
ratio of 0.8, or 80 percent of capacity. The V/SF
ratio measures the flow of traffic relative to a
theoretical determination of capacity. The per-
centage of peak-hour mileage at V/SF greater
than or equal to 0.8 on all urban principal arte-

18 Structurally deficient bridges are those that are restricted
to light vehicles, require immediate rehabilitation to remain
open, or are closed. Functionally deficient bridges have deck
geometry, load carrying capacity, clearance, or approach
roadway alignment that no longer meet criteria for the sys-
tem of which the bridge is a part.



Chapter 1 The Transportation System <« 33

Table 1-5.
Pavement Condition on Highways: 1994 and 1996
(In percent)

Very Total miles
Year Poor Mediocre Fair  Good good reported

Urban
Interstates 1994 13.0 29.9 24.2 26.7 6.2 12,338
1996 8.8 28.2 24.8 30.6 7.6 12,419
Other freeways and 1994 5.3 12.7 58.1 20.9 2.9 7,618
expressways 1996 3.4 8.8 55.1 26.0 6.7 8,403
Other principal arterials 1994 12.5 16.3 50.8 16.6 3.8 38,598
1996 11.8 14.2 49.1 17.4 7.5 44,469

Rural
Interstates 1994 6.5 26.5 23.9 33.2 9.9 31,502
1996 3.9 19.4 21.8 38.4 16.4 31,298
Other principal arterials 1994 2.4 8.2 57.4 26.6 54 89,506
1996 15 59 49.3 34.0 9.3 91,998
Minor arterials 1994 35 10.5 57.9 23.6 4.5 124,877
1996 2.3 8.3 50.7 30.9 7.8 126,158

KEY: Poor = needs immediate improvement.
Mediocre = needs improvement in the near future to preserve usability.

Fair = will likely need improvement in the near future, but depends on traffic use.

Good = in decent condition; will not require improvement in the near future.

Very good = new or almost new pavement; will not require improvement for some time.

NOTE: Interstates are held to a higher standard than other roads, because of higher volume and speed. Percentages may differ from those in other
published sources due to subsequent revision of data after publication of the cited source.

SOURCES: U.S. Department of Transportation, Federal Highway Administration, Highway Statistics (Washington, DC: 1995, 1996, and 1997),

table HM-64.

rial highways rose slightly between 1990 and
1995. More detail reveals, however, that urban
Interstates and other arterials worsened, but
urban ““other” freeways and expressways im-
proved somewhat (USDOT FHWA and FTA
1998). While the V/SF measures the severity of
congestion, it does not indicate the duration of
congestion. The Texas Transportation Institute
(TTI) developed an indicator of the severity,
duration, and cost of congestion, which assesses
the delay in hours in 50 urban areas. TTI esti-
mates that congestion nearly doubled, from 7.3

million daily person-hours in 1982 to 14.5 mil-
lion in 1994. The delay experienced by each dri-
ver rose from 19 hours in 1982 to 34 hours in
1994. In addition, TTI estimates that in 1994
congestion cost $53 billion in the 50 cities ana-
lyzed (TTI 1997).

Transit

The Federal Transit Administration assesses the
condition of transit vehicles using a rating scale
from 5.0, meaning excellent condition, to 0.0,
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Table 1-6.

Bridge Conditions: 1990-96

Type and condition 1990 1993 1996
Urban bridges 87,495 94,787 100,508

Structurally deficient  14.0%  12.8% 11.3%

Functionally deficient  25.7%  23.4%  23.4%
Rural bridges 254,603 254,978 245,856

Structurally deficient  16.0%  13.9%  11.9%

Functionally deficient  14.1%  11.8% 11.8%

SOURCE: U.S. Department of Transportation, Federal Highway
Administration, National Bridge Inventory Database.

meaning poor condition.'® Between 1985 and
1995, the average condition of most types of
buses remained about the same (see table 1-7).
The condition of full-size buses, the most pre-
dominant type of bus in service, worsened slight-
ly, while vans improved. Most transit rail
vehicles are in good condition and have changed
only slightly over this period (USDOT FHWA
and FTA 1998).

Air

Runway condition at airports in the National
Plan of Integrated Airport Systems—airports
that handle virtually all commercial passenger
travel and much general aviation activity—
improved from 1986 to 1997. Runways rated
““good”” increased from 61 percent in 1986 to 72
percent in 1997. Runways rated ‘“poor” fell
from 11 percent in 1986 to 5 percent in 1997
(USDOT BTS 1998).

Between 1995 and 1996, performance—
based on on-time arrivals, involuntary boarding
denials, and mishandled baggage—worsened. In
1996, 75 percent of flights arrived on-time,
down from 79 percent in 1995. Nearly 83 per-

19 These ratings come from the Transit Economic Require-
ments Model, which uses nonlinear deterioration curves
developed from transit asset condition and replacement
records.

Table 1-7.

Condition of Transit Vehicles: 1985 and 1995
Type of vehicle 1985 1995
Articulated buses 4.8 2.9
Full-size buses 4.0 3.8
Mid-size buses 4.6 4.3
Small buses 4.7 4.8
Vans 2.6 35
Locomotives 4.6 4.6
Rapid railcars 45 4.2
Unpowered commuter railcars 4.3 4.1
Powered commuter railcars 4.8 4.2
Light rail vehicles 4.0 45

Ratings: 0.0-1.99 = poor; 2.0-2.99 = substandard;
3.0-3.99 = adequate; 4.0-4.9 = good; 4.9-5.0 = excellent.

SOURCE: U.S. Department of Transportation, Federal Highway
Administration and Federal Transit Administration, Condition and
Performance: 1997 Status of the Nation's Surface Transportation
System (Washington, DC: 1998).

cent of flights were on-time in 1991, the best per-
formance between 1990 and 1996. In 1996, bad
weather caused 75 percent of air carrier delay,
airport congestion caused 18 percent, closed run-
ways or taxiways contributed to 3 percent, prob-
lems with national airspace system equipment
were responsible for 2 percent, and other factors
at 2 percent. There was a 14 percent increase in
passengers denied boarding between 1995 and
1996, constituting a rise from 1.84 to 1.99
denials per 1,000 passengers. Mishandled bag-
gage per 1,000 passengers increased slightly
between 1995 and 1996 from 5.2 to 5.3, but
remained lower than the 6.7 recorded per 1,000
in 1990, the worst year during the 1990s
(USDOT BTS 1998).

Rail

The average age of Amtrak locomotives in-
creased from 13.9 years to 14.4 years between
FY 1995 and FY 1996. On the other hand, the
average age of railcars decreased from 21.8 years
to 20.7 years with the delivery of 56 Superliners



and 35 Viewliners. Early in 1998, Amtrak
announced a $360 million capital investment
program for new equipment, made possible
under the Taxpayer Relief Act of 1997 (Amtrak
1998a). Late in 1999, Amtrak expects to begin
high-speed rail service in the Northeast corridor
(Washington, DC, to Boston), with a total of 18
new trainsets (Amtrak 1998b).

Since FY 1987, on-time performance of
Amtrak trains has been between 70 and 80 per-
cent. In FY 1996, on-time performance was 71
percent. Hours of delay, however, have fluctuated
more wildly over this period, from a low of
12,000 in FY 1990 to a high of nearly 35,000 in
FY 1994. In FY 1996, there were 24,000 hours of
delay, with 46 percent of these hours due to freight
train operation (maintenance of way, freight train
interference, signal delays), and 21 percent result-
ing from Amtrak operations (equipment malfunc-
tions, train servicing in stations, passenger-related
delays). Other reasons such as weather caused the
final 33 percent of delays. Delays due to freight
train operations have generally worsened since the
late 1980s. Delays due to Amtrak operations,
however, have generally improved, mostly
because of a reduction in the amount of time lost
by equipment malfunctions (Amtrak 1997).

The physical condition of freight rail carriage
continues to improve as new rail stock is intro-
duced. In 1996, over 750 new locomotives and
nearly 58,000 freight cars were introduced,
reflecting a high level of investment. These new
locomotives are more powerful now than in the
past and new cars are larger capacity.

The performance of the industry continues
to improve. Revenue ton-miles per employee-
hour were 2,965 in 1996, up from 2,746 in
1995, and 863 in 1980. Freight revenue per
ton-mile, a surrogate for freight rates, have
continued to drop. In 1996 they were 2.352¢
per mile, a 55 percent decline since 1980 (in
constant dollars) (AAR 1997, 6).
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Pipelines

As pipelines age, the possibility of corrosion,
which can reduce a pipeline’s ability to support
stress and higher pressures, increases. Preventive
maintenance and replacement can, of course, off-
set the effects of aging, but incidents still occur.

Publicly available data on pipelines are limit-
ed. Attempts are being made to improve this sit-
uation (see chapter 3). These incidents are one of
the few ways to assess condition. In the gas
industry in 1996, there were 185 incidents, much
less than in 1980 when there were 1,524 inci-
dents. In the oil pipeline industry, there were 195
incidents in 1996 (USDOT BTS 1998).

SPECIAL FOCUS: THE DOMESTIC
WATER TRANSPORTATION SYSTEM

The U.S. waterborne transportation system
serves both international and domestic com-
merce. International cargo services are divided
into three categories: liner (scheduled), nonliner
(unscheduled dry cargo), and tanker. The domes-
tic segment has three distinct parts: the shallow
draft inland and intracoastal waterways, the
Great Lakes-St. Lawrence Seaway system, and
domestic offshore and coastal shipping in ocean-
going vessels.

The U.S. port system provides the interface
between water and land transportation and
serves both the international and domestic seg-
ments. Traffic in the domestic trades is subject to
U.S. cabotage laws and regulations under the
Jones Act and the Passenger Services Act.?° Com-
pleting the picture are passenger ferries and
cruise ships serving both domestic and interna-
tional travelers, recreational boating, the U.S.
shipbuilding industry, and maritime labor. Be-

20 These acts require waterborne cargo and passengers mov-
ing between U.S. locations to be carried aboard U.S. flag
vessels built in U.S. shipyards and crewed by U.S. mariners.
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cause marine transportation is such a broad
topic, this special profile focuses on domestic
water transportation. (See box 1-2 for an outline
of the role of federal agencies in water trans-
portation.)

There are approximately 12,000 miles of
inland navigation channels in the United States,
most providing channel depths of at least nine
feet. About 11,000 miles of these channels
account for nearly all of the significant commer-
cial activity. Figure 1-6 shows the extent of this
system. Its principal arteries are the Mississippi
River and its tributaries, comprising about 7,000
miles of channels penetrating the Midwest as far
north as Minneapolis and flowing into the Gulf
of Mexico below New Orleans. Major rivers
with commercial traffic in this system include the
Ohio River (which itself has several important
tributaries), the Missouri River, the lllinois
Waterway, and the Arkansas River. At New
Orleans, the Mississippi River ties into the Gulf
Intracoastal Waterway, which is a sheltered shal-
low draft inland canal system extending 1,100
miles along the Gulf Coast from St. Marks,
Florida to Brownsville, Texas. The Atlantic
Intracoastal Waterway stretches 1,200 miles
from Maine to Florida (with some gaps). On the
west coast, the Columbia-Snake River system
provides navigation for 465 miles to Lewiston,
Idaho, and the Sacramento and San Joaquin
Rivers connect interior points in California to
the San Francisco Bay. Most of the traffic on the
inland system consists of barges moving dry and
liquid bulk cargo between inland waterway ter-
minals and to and from ocean gateways.

The Great Lakes-St. Lawrence Seaway system
provides a minimum 27-foot channel depth from
the Atlantic Ocean to Duluth, Minnesota, a dis-
tance of 2,342 miles. This system primarily
serves deep draft vessels, including so-called
Lakers, which only operate on the Great Lakes,
moving ore, coal, and other bulk commodities

entirely within the Great Lakes, and oceangoing
ships moving import-export cargo. There is also
a small amount of shallow draft barge traffic
moving short distances between the lakes and
connecting inland rivers.

The domestic ocean navigation system com-
prises the noncontiguous routes between the U.S.
mainland and Alaska, Hawaii, Puerto Rico, and
other U.S. island territories, and coastal routes
over the oceans and the Gulf of Mexico for
movement of domestic bulk and liner cargo in
U.S. flag vessels. Typical origin-destination pair-
ings include New Orleans to Baltimore, Valdez,
Alaska, to Los Angeles, and Houston to
Philadelphia.

Water Transportation Infrastructure

Most of the inland waterway system is made
navigable by a series of dams that form slack
water pools, and navigation locks that allow ves-
sels to move from one pool to the next. The U.S.
Army Corps of Engineers own and/or currently
operates and maintains 275 lock chambers at
230 sites. The largest inland waterway locks are
1,200 feet long and 110 feet wide, approximate-
ly the size of four football fields and larger than
the Panama Canal locks (see box 1-3). Most
busy traffic sites feature a main chamber of this
size and a few have an auxiliary chamber 600
feet long and 110 feet wide. Significant open
river segments without locks are the Mississippi
River below St. Louis and the Missouri River,
where navigation is maintained with river train-
ing structures (dikes, groins, and revetments).
Nearly all of these navigation channels require
periodic dredging to maintain a minimum depth
of nine feet (Bronzini 1997).

The second major element of the water trans-
portation system’s infrastructure is the vast net-
work of approximately 360 coastal and inland
ports where cargo is transferred to and from ves-
sels. These ports provide cargo services at 4,990
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Box 1-2.

Selected Federal Agencies Involved in Water Transportation

Over two dozen agencies of the federal government are involved in water transportation. Highlighted below are the
responsibilities of several agencies with direct responsibility for some aspect of commercial navigation.

Agency

Mission areas

Department of Transportation

Maritime Administration

Assists U.S.-flag shipping and U.S. shipyards; develops cargo
preference statutes; supports the development of U.S. ports,
intermodal systems, domestic shipping; maintains cargo ships
in the Ready Reserve Force and National Defense Reserve
Fleet; trains merchant marine.

U.S. Coast Guard

Provides marine search and rescue, aids to navigation, marine
inspection, mariner licensing, bridge clearances, ice opera-
tions, boating safety, maritime law enforcement, port safety
and security, national defense operations, marine environmen-
tal protection, maritime differential global positioning system.

St. Lawrence Seaway Development Corporation

Develops, operates, and maintains the U.S.portion of the St.
Lawrence Seaway.

Federal Highway Administration

Supports the development and maintenance of highway con-
nectors to intermodal terminals. Also funds some aspects of
the Alaskan Marine Highway, the Puget Sound ferries, and
other ferry boat operations on the Federal-Aid Primary Highway
System.

Federal Railroad Administration

Supports the development and maintenance of rail connectors
to intermodal terminals.

Federal Transit Administration

Supports the development and maintenance of urban passen-
ger ferry systems.

Department of Defense

U.S. Army Corps of Engineers

Develops, operates, and maintains U.S. channels—coastal,
intracoastal, Great Lakes, and inland; plans, constructs, oper-
ates, and maintains locks, dams, levees, breakwaters, and river
training; disposes of dredged material; regulates wetlands
dredge and fill activities; collects waterborne commerce, ves-
sel, dredging, local, and port facilities data.

National Imagery and Mapping Agency

Produces nautical charts.

U.S. Transportation Command
Military Sealift Command
Military Traffic Management Command

Provides transportation for the Department of Defense.
Provides ocean transportation.
Manages ports, in support of national defense.

Department of Commerce

National Oceanic and Atmospheric Administration

Produces nautical charts; provides information on ocean
weather, tides, and currents.

Other agencies

Environmental Protection Agency

Manages dredged material; regulates discharges into surface
waters.

Federal Maritime Commission

Regulates liner competition.

U.S. Customs Service

Collects import duties.

Panama Canal Commission

Manages, operates, and maintains the Panama Canal.
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Figure 1-6.
U.S. Inland Waterways

3

SOURCE: U.S. Army Corps of Engineers, Navigation Data Center.

terminal facilities. Table 1-8 shows the distribu-
tion of these facilities by geographic location and
type of berth. About 38 percent of the coastal
port terminals handle general cargo, whereas 85
percent of the inland waterway terminals handle
dry or liquid bulk materials. Total capital expen-
ditures at public coastal ports from 1991 to
1994 totaled $2.9 billion, and are projected to be
another $4.6 billion from 1995 through 1999
(USDOT MARAD 1996).

The maritime equivalent of the highway sys-
tem’s signs and traffic control signals are the aids
to navigation, primarily markers and buoys, that
assist mariners in determining position and warn
of dangers and obstructions. As of 1995, there
were 49,900 federal aids and 49,700 private
aids. In complex areas such as New York, Puget
Sound, and Houston-Galveston, vessel traffic
service systems are in operation. These systems
use marine radar and telecommunications to

provide real-time displays of navigation and traf-
fic information to vessel pilots, assisting their
operations in congested waters with a high
degree of safety. Managing the aids to navigation
system is one of the primary responsibilities of
the U.S. Coast Guard.

Vessel Fleet

Table 1-9 shows the current makeup of the U.S.-
flag fleet.?* The fleet is overwhelmingly engaged in
freight transportation. There are 967 commercial
passenger vessels in the fleet—about 12 percent of
the powered vessels and 2 percent of total ves-

21 The Corps of Engineers, the Coast Guard, and the Mari-
time Administration all publish data on vessels, using some-
what different definitions and vessel categories. These
agencies are beginning an effort to produce a composite
table of vessel fleet information that will serve most data
user needs.
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Box 1-3.
The Panama Canal

Located strategically at the narrowest point between the Atlantic and Pacific Oceans, the Panama Canal has been an
important artery in the world’s sea trade since its opening in 1914. In fiscal year 1996 the canal served over 15,000
vessels carrying cargo of 198 million long tons,! and collected toll revenues exceeding $486 million. Two-thirds of the
tonnage transiting the canal had either a U.S. origin or destination, making the United States the canal’s biggest user.

The Panama Canal is approximately 50 miles long, and is a lock-type canal. A ship entering from the Atlantic Ocean
at Cristobal Harbor sails at sea level for 7 miles to Gatun Locks. There it is lifted in three stages to the fresh waters of
Gatun Lake, 85 feet above sea level. Transiting 23 miles through the lake, the ship reaches the north end of the Gaillard
Cut, which is an 8-mile cut through the Continental Divide. When the ship exits the cut, it is lowered 31 feet through
Pedro Miguel Locks to Miraflores Lake, travels 1 mile to Miraflores Locks, and is lowered 54 feet in two stages to the
level of the Pacific Ocean. Further travel of 4 miles brings the ship to the Balboa port area, near Panama City.

The locks are all dual-lane facilities with chambers that are 110 feet wide and 1,000 feet long. This limits the max-
imum ship size to: beam, 106 feet; length, 950 feet; and draft, 39.5 feet. Over 90 percent of the world’s merchant fleet
fits within these so-called Panamax dimensions, and so may transit the canal. About one-third of the vessels that tran-
sit the canal are Panamax-class ships.

The capacity of the canal is approximately 38 ship transits per day, which is often exceeded by the number of arriv-
ing vessels. A project to widen the Gaillard Cut from its current minimum width of 500 feet to 630 feet, scheduled for
completion in 2002, will increase this to about 43 ships per day (Panama Canal Commission 1997). The typical ship
spends about 24 hours in canal waters, of which 8 to 10 hours are spent in transiting the canal proper. For each tran-
sit, approximately 52 million gallons of fresh water are used in locking operations and spilled to the oceans.

The Panama Canal Commission, created as the successor to the Panama Canal Company under the Panama Canal
Treaty of 1977, is the agency of the U.S. Government that manages, operates, and maintains the canal. Under the treaty

provisions, the Republic of Panama will assume full responsibility for the canal on December 31, 1999.

SOURCE: Panama Canal Commission, Office of Public Information, various releases.

1 A long ton equals 2,240 pounds, or 1,018 kilograms (1.02 metric tons).

sels.?? In addition to these vessels, there are an esti-
mated 11.9 million registered—and perhaps as
many unregistered—recreational boats in the
United States, which place significant demands on
navigation and safety services in some locations.
Table 1-10 shows some changes in the domes-
tic fleet of towboats and barges since 1975. The
number of towboats increased by 21 percent over
the first decade and, in fact, increased an addi-
tional 5 percent from 1985 to 1990. The average
towboat horsepower (hp) increased by 10 per-
cent over this period, as newer boats added to the
fleet tended to have higher installed power. This
is borne out by the average age statistics. In 1995,

22 Some cargo Vvessels also carry a limited number of pas-
sengers.

the average towboat in the fleet was 26 years old,
but 7 percent of the towboats exceeding 5,000 hp
averaged 18 years of age (USACE 1996).

The domestic barge fleet followed a similar
growth and decline pattern. Dry cargo barges
and tank barges exhibited net increases of 34
percent and 20 percent, respectively, from
1975 to 1985, then declined by more than 6
percent through 1995. Average tonnage capac-
ity of both types of barges increased by
approximately 10 percent over the 20-year
period. Dry barges were, on average, 18 years
old in 1995, and tank barges averaged 22
years. Double-hull tank barges make up about
59 percent of the tank barge fleet and tend to
be somewhat newer, with an average age of 19
years (USACE 1996).
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Table 1-8.

U.S. Port Terminal Facilities by Type and Location: 1995

Number of berths by type

General Dry Liquid
Location Total cargo bulk bulk Other
Total berths 4,990 1,271 1,758 1,118 843
Coastal region
Total 3,179 1,197 710 628 644
North Atlantic 756 264 96 184 212
South Atlantic 343 204 40 56 43
Gulf 790 270 169 184 167
South Pacific 405 211 50 72 72
North Pacific 378 153 79 75 71
Great Lakes 507 95 276 57 79
River system
Total 1,811 74 1,048 490 199
Mississippi 1,756 65 1,016 483 192
Columbia/Snake 55 9 32 7 7
SOURCE: Adapted from U.S. Department of Transportation, Maritime Administration, U.S. Public Ports Annual Report (Washington, DC: 1996),
tables 17, 18.
Table 1-9.
U.S.-Flag Vessels by ICST: As of December 31, 1996
ICST codes Description Number”
Total vessels 41,006
Total self-propelled 8,293
114, 120, 139,199 Tanker 161
229 Dry bulk carrier 72
310 Containership 75
321, 325, 329 Other specialised carrier 180
333, 334, 335 General cargo 386
351, 359 Passenger 967
422 Offshore support vessel 1,275
431, 432 Towboat/tugboat 5,177
Total barges 32,713
141, 142, 143, 144, 149 Tank barge 3,938
341, 342, 343, 344, 349 Dry cargo barge 28,775

NOTE: Vessels operating or available for operation.

KEY: ICST = International Classification of Ships by Type; P = preliminary.

SOURCE: Adapted from U.S. Army Corps of Engineers, Waterborne Transportation Lines of the United States, Calendar Year 1996 (New Orleans, LA:

U.S. Army Engineer District, 1997).




Table 1-10.

U.S.-Flag Towboats and Barges: 1975-95
Type

of vessel 1975 1985 1995
Towboats

Number 4,100 4,954 5,127
Average horsepower 1,241 1,621 1,776
Dry cargo barges

Number 21,876 29,287 27,342
Average capacity (tons) 1,167 1,319 1,462
Tank barges

Number 3,534 4252 3,985
Average capacity (tons) 2,321 2,550 2,803

SOURCE: U.S. Army Corps of Engineers, Waterborne
Transportation Lines of the United States, Calendar Year 1995;
Volume 1--National Summaries (New Orleans, LA: U.S. Army
Engineer District, 1996), table 1.

There are 286 privately owned U.S. ships
exceeding 1,000 gross tons, with a total cargo
capacity of 13 million deadweight tons
(DWT).2 The oceangoing fleet includes 162
ships with unrestricted domestic trading privi-
leges, or so-called Jones Act vessels, not all of
which operate in domestic trade (USDOT
MARAD 1997). U.S.-flag oceangoing vessels
play a small role in carrying the nation’s inter-
national commerce. Compared with fleets
flagged to other countries, the United States
ranks 26th in the number of ships and 11th in
total DWT. These rankings vary considerably
by vessel type. The United States ranks 13th in
the number of tankers, 9th in tanker DWT, 8th
in containerships, and 6th in containership DWT.
Approximately 45 percent of the world fleet by
deadweight capacity calls at U.S. ports (U.S.
Industry and Trade Outlook 1998).

The age and vessel size of both the U.S. and
world oceangoing fleets vary considerably by ves-

23 Deadweight tons are the lifting capacity of a ship ex-
pressed in long tons. The U.S.-flag fleet also includes 192
government-owned vessels with a total capacity of 3.6 mil-
lion DWT.
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sel type, but across all vessel types the newer ships
tend to be larger and more fuel efficient, and have
smaller crews. For example, approximately 85
percent of the U.S.-flag tanker DWT capacity was
built prior to 1980. Over 90 million DWT
accounting for 30 percent of tanker capacity,
mostly in the form of large crude oil carriers, has
entered the world fleet since 1989. In contrast,
over 44 percent of the U.S. containership capaci-
ty, in TEUs, consists of 3,000 to 5,000 TEU ships
built since 1980 (USDOT FHWA FTA MARAD
1995). As of November 1996, the world fleet
included 36 containerships exceeding 4,500
TEUs, and another 45 post-Panamax ““mega-
ships™ were on order. Together these 81 vessels
will account for 7 percent of the world fleet’s
container-carrying capacity, and most analysts
expect the trend toward larger intermodal ships
to continue (Containerisation International
Yearbook 1997).

Commercial Traffic

In 1996, the total waterborne commerce of the
United States amounted to 2,284 million tons
(USACE 1997). Foreign tonnage presently ac-
counts for 52 percent of the total, and has grown
at a compound rate exceeding 2 percent per year
since 1990. By contrast, domestic waterborne
commerce has changed little since 1990 at
between 1.0 and 1.1 billion tons. Collectively,
the domestic navigation system carried 27.3 per-
cent of the ton-miles, 17.3 percent of the tons,
and 3.9 percent of the value of goods moved in
the United States in 1993 (USDOT BTS 1995).
Petroleum and petroleum products accounted
for nearly 42 percent of all waterborne tonnage
in 1996. Other major commodity groups,
ranked by their tonnage, include crude materials
(forest products, sand, gravel, stone, ores, and
scrap), coal, farm products, chemicals, and pri-
mary manufactured goods and equipment
(USACE 1997). In 1995, liner service accounted
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for approximately 75 percent of the value of U.S.
international waterborne trade, and 76 percent
of the containerized liner trade, up from 70 per-
cent in 1994 (U.S. Industry and Trade Outlook
1998). Both the increasing use of marine inter-
modal containers and the increasing size of con-
tainerships have significant implications for the
demands placed on U.S. ports and supporting
inland transportation infrastructure.

System Development and Finance

The water transportation system is a mixed pub-
lic-private enterprise. Significant elements of the
infrastructure, including channels, locks, naviga-
tion aids, and at least portions of the nation’s
port facilities, are provided or administered by
government and quasi-governmental agencies.
Most vessels and operating equipment are pri-
vately owned and operated.

Since the canal building era of the early 1800s,
the federal government, operating through the
U.S. Army Corps of Engineers, has had the re-
sponsibility of canalizing the waterways, building
additional or larger locks, providing other navi-
gation structures, operating the locks and dams,
and performing maintenance dredging of the nav-
igation channels. Each waterway project is
authorized by Congress usually in one of its bien-
nial Water Resources Development Acts, and
must thereafter receive annual appropriations for
planning, design, and construction. The Corps’
operations and maintenance budgets are also set
by congressional appropriations.

Table 1-11 shows recent water transportation
receipts and expenditures in the federal budget.
The Harbor Maintenance Trust Fund has been by
far the largest source of revenue, and its funds
have been used to help defray the costs of chan-
nel dredging projects. Legal challenges to the col-
lection of the harbor maintenance tax on U.S.

Table 1-11.

Federal Water Transportation Receipts and
Outlays: Fiscal Year 1994

(Millions of current $)

Fund Receipts

Total receipts 1,394
Harbor Maintenance Trust Fund 646
Panama Canal Receipts 548
Oil Spill Liability Trust Fund 103
Inland Waterway Trust Fund 97
Agency Outlays

Total outlays 3,863
U.S. Army Corps of Engineers 1,559
U.S. Coast Guard 1,191
Panama Canal Commission 541
Maritime Administration 542
Federal Maritime Commission 18
St. Lawrence Seaway Development Corp. 12

SOURCE: U.S. Department of Transportation, Bureau of
Transportation Statistics, Transportation Receipts and Outlays in
the Federal Budget: Fiscal Years 1977-94, BTS97-E-01
(Washington, DC: 1997), tables 2-15, 2-16.

exports and to the tax on imports will cause
much of this revenue to disappear unless con-
gressional action reconstitutes the fund. Panama
Canal receipts are expected to cover all costs of
operation and maintenance. The Inland Water-
way Trust Fund currently generates roughly $100
million per year, and is used to pay 50 percent of
the construction and rehabilitation costs of select-
ed inland waterway projects.

A concern of inland waterway interests is the
system’s aging infrastructure. The big push to
build new locks or to increase capacity at exist-
ing locks to keep up with the growth in water-
way traffic was substantially over in the 1950s.
Currently, nearly half of the 237 operating lock
chambers in the system are over 50 years old,
and most of these are deteriorating or function-
ally obsolete, and require major rehabilitation or
replacement.
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Table 1-12.

Traffic and Delay at Inland Waterway Navigation Locks: 1997

Cargo Average tow

River Lock chamber (kilotons) Tows Barges delay (hours)
Mississippi 27 main 66,418 6,076 64,103 1.6
27 auxiliary 10,747 1,252 10,144 374

Mississippi Melvin Price main 69,442 5,311 66,162 0.6
Melvin Price auxiliary 1,407 986 2,253 0.1

Illinois Lagrange 34,490 3,123 31,366 3.7
Ohio Greenup main 69,122 6,228 73,002 1.0
Greenup auxiliary 725 502 1,260 0.0

Ohio Dashields main 22,707 3,886 30,387 1.2
Dashields auxiliary 1,734 1,189 2,644 6.2

Navigation Data Center, 1998).

SOURCE: U.S. Army Corps of Engineers, Lock Performance Monitoring System Summary; January—December 1996 and 1997 (Fort Belvoir, VA:

System Performance

When looking at the performance of the inland
waterway system, towing operations predomi-
nate. Most navigation locks operate around the
clock and are quite busy, so tows often have to
wait for their turn to lock through. Table 1-12
provides an extract from the extensive navigation
lock performance database compiled by the Corps
of Engineers. At the five locations shown, average
waiting time per tow for the main chamber ranges
from about one to four hours. Auxiliary chambers
are usually smaller than the main chamber and are
pressed into service when the main chamber is out
of operation, so the delay results for these cham-
bers tend to fluctuate widely, even for apparently
low annual traffic levels.

Lock processing and delay times typically
account for 10 to 30 percent of a tow’s trip time,
so delays to existing traffic, coupled with pro-
jected long-term traffic growth, are sources of
pressure to modernize or upgrade the system by
building larger locks.

Port performance is often measured in terms
of annual cargo throughput. There were 362
U.S. ports with commercial traffic in 1996, and
52 of these ports handled over 10 million tons of

cargo, amounting to 90 percent of total water-
borne commerce (see figure 1-7). An additional
97 ports had traffic totaling between 1 million
and 10 million tons (USACE 1997). The 25 lead-
ing U.S. container ports handled over 19 million
TEUs in 1995, accounting for 99 percent of all
containers moved through U.S. ports in interna-
tional trade (Containerisation International
Yearbook 1997). Ship turnaround time at ports
is a widely used measure of service quality, but
no public agency collects or reports such data.?*
Port efficiency is also affected by the rail and
highway connections affording access to the ter-
minals. The most recent comprehensive look at
port landside access, published in 1993, indicat-
ed that at least half of all ports and two-thirds of
container ports face growing traffic congestion
on the truck routes that serve their terminals.
Conflicts between container trains crossing sur-
face streets at grade and urban highway traffic is
another significant concern (TRB 1993).

24 This measure is not based on a clearly defined standard,
but on a series of independent events and commercial
decisions.
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Figure 1-7.
Tonnage Handled by Major Ports: 1996

Tonnage

500 million
250 million
125 million
> Domestic
@ & Imports

» Exports
1. South Louisiana 5. Los Angeles-Long 11. Columbia River 19. San Francisco Bay 26. Boston
Port of South Louisiana Beach Portland,0OR San Francisco, CA Boston, MA
New Orleans, LA Los Angeles, CA Vancouver, WA Oakland, CA Salem, MA
Baton Rouge, LA Long Beach, CA Longview, WA Richmond,CA 27.5 h GA
Port of Plaquemine, LA Kalama, WA ) - Savannan,
6. Valdez, AK 20. Cleveland-Lorain 28. M his. TN
2. Houston-Galveston 7. Norfolk-N N 12. Puget Sound Cleveland, OH - Memphis,
Houston, TX : Norfolk-viwpor ews Seattle, WA Lorain, OH 29. Jacksonville, FL
Galveston, TX oriolk, Tacoma, WA Fairport Harbor, OH
Texas City, TX Newport News, VA Everett, WA 30. Ashtabula
i . 21. St. Louis, MO Ashtabula, OH
Freeport, TX 8. Beaumont-Port Arthur Olympia, WA , ,
3. Delaware River Beaumont, TX 13. Tampa, FL 22. Detroit Conneaut, OH
" New Castle, DE Port Arthur, TX o Detroit, MI 31. San Juan, PR
Wilminat ! DE i 14. Mobile, AL St. Clair, M1
gton, 9. Corpus Christi Marine City, M 32. Toledo, OH
Marcus Hook, DE . 15. Pittshurgh, PA [
Chester, PA 10. gﬂgcago—Gary 6. Lake Charl Monroe, M 33. Anacortes, WA
Paulsboro, NJ Galrcaglll(\)ly It 16. Lake Char est LA 23. Huntington, IN 34. Cincinnati, OH
Philadelphia, PA Y 17. Duluth-Superior, MN
Camden-Gloucester, NJ Indiana Harbor, IN and WI 24. Pascagoula, MS 35. Honolulu, HI
Burns Waterway :
4. New York-New Jersey Harbor, IN Two Harbors, MN 25. South Florida 36. Portland, ME
Buffington, IN 18. Baltimore, MD Miami, FL
’ Port Everglades, FL 37. Charleston, SC
38. Presque Isle, Ml

NOTE: Major ports were defined as having at least one port with over 10 million tons shipped in 1996, and were combined with other ports in the same major
waterway or located in the same metropolitan statistical area with at least 1 million tons shipped.



Current Issues

A major issue currently facing the U.S. maritime
industry is how to cope with the explosive
growth of international trade and the trend
toward ever larger ships. This is particularly
acute at container ports. Ship operators wish to
discharge and take on several thousand contain-
ers as quickly as possible, which places consider-
able strain on port and landside transportation
facilities. Larger ships also require ports to invest
significant amounts of capital in larger container
cranes and in expanded land areas to marshal
containers for loading.

On the inland waterways, renewal and select-
ed expansion of aging lock and dam facilities is a
key issue. With relatively flat but steady growth
in traffic in most areas, and with increasing pres-
sure on the federal budget, it is a challenge to
find the proper mix of expenditures on system
maintenance, rehabilitation, and new construc-
tion. There are also environmental protection
constraints on disposal of dredged material and
other infrastructure project elements.?> Conflicts
between maritime transportation and other uses
of water resources and waterside land affect the
future development of both inland and coastal
facilities.

TRANSPORTATION EVENTS

Several notable events shaped transportation
news in 1997. These include severe flooding in
the Upper Midwest, labor strikes against the Bay
Area Rapid Transit (BART) system and the
United Parcel Service (UPS), and freight rail ser-
vice disruptions. The flooding, in particular, had
far-reaching impacts that continue to be felt
today. This section focuses primarily on the trans-

25 See chapter 4 in this report and in Transportation Statis-
tics Annual Report 1997 for detailed information (USDOT
BTS 1997b, 103-105).
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portation-related impacts of each of these events,
which ranged from minor inconveniences to
major disruptions in service to infrastructure and
equipment damage. Some affected freight trans-
portation, while others impacted passengers only.

Flooding

Record-breaking snow in the winter of 1996-97,
followed by massive spring snowmelts, ice jams,
and heavy rains, produced severe flooding in
North Dakota, Minnesota, and South Dakota.
The Red River of the North, which borders
North Dakota and Minnesota and flows north-
ward to Manitoba, Canada, flooded farmland
up and down the Red River Valley, forcing peo-
ple to evacuate their homes. In some areas, hous-
es, businesses, and livestock were destroyed, and
lives were lost. The floods claimed the lives of
seven people in North Dakota and four in
Minnesota, while livestock losses exceeded
123,000 (FEMA 1997h; FEMA 1997f).

Near Grand Forks, North Dakota, where
flood waters rose to 26.2 feet above flood stage
on April 23, numerous transportation problems
ensued. Most bridges were either under water or
closed from Grand Forks north to the Canadian
border, and Interstate-29 (1-29), the main artery
from Fargo to Grand Forks, was closed at many
locations. Because of the high water, all transit
and intercity bus operations were suspended,
and transit vehicles were diverted for evacuation
purposes. By the end of the month, 1-29 between
Fargo and Grand Forks and bridges south of
Grand Forks were reopened (FEMA 1997f;
FEMA 1997e).

The flooding also disrupted commercial rail
and barge operations in lowa, Minnesota, and
North Dakota. Among the railroads affected were
Burlington Northern Santa Fe (BNSF), Canadian
Pacific, Red River Valley and Western, and Union
Pacific. BNSF closed its main line between
Chicago and Minneapolis and another line
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between Grand Forks and Fargo (Somasundarum
1997), but was back in service in early May.

In South Dakota, on April 10, 1997, 29 roads
were closed or damaged, and rail service was dis-
rupted due to snow drifts, high water, or eroded
track beds. (Water continued to hamper traffic
on several state and U.S. routes through mid-
June). (FEMA 1997b and 1997c) On the same
day, nearly 50 U.S. or state highways were closed
in Minnesota. Because of the closings, state offi-
cials had to divert traffic at numerous locations
to help ease the situation. Several bridges were
either closed or monitored by state transporta-
tion officials throughout the flooding period
(FEMA 1997a). Mississippi River flooding in
Minnesota prompted the U.S. Army Corps of
Engineers to close nine locks and dams from St.
Anthony Falls, Minnesota, to Trempaleau, Wis-
consin (FEMA 1997g).

The U.S. Department of Transportation helped
in flood recovery efforts. Using emergency relief
highway funds, the Federal Highway Admini-
stration funded the removal of debris and the
repair of damaged federal-aid highways and
bridges. The flood’s impact on the region’s
bridges has spurred interest among state and fed-
eral government officials in building a new
bridge between Grand Forks and East Grand
Forks that would be high enough to clear a 500-
year flood level. The Research and Special
Programs Administration, Office of Pipeline
Safety monitored the flood’s impact on pipeline
facilities. Although no significant pipeline fail-
ures due to the flooding were reported, precau-
tions were taken to isolate pipeline segments in
flood-impacted areas. Also, U.S. Coast Guard
(USCG) helicopters, boats, and personnel were
used in search and rescue operations. USCG
assisted 838 people stranded by rising waters. In
addition, it provided 3 floating pumps and 800
feet of hose for fighting flood-related fires in
downtown Grand Forks (FEMA 1997d).

Bay Area Rapid Transit Strike

On September 7, 1997, striking train operators
and mechanics brought California’s BART
heavy-rail system to a standstill. The 8-day strike
was the only major transit work stoppage of the
year. It caused monumental traffic jams on
bridges and highways, and forced BART riders
to seek alternative methods of getting to work.
Some took the bus, others drove, and still others
telecommuted. Other impacts of the strike
included a downturn in sales for businesses
located near BART’s 39 stations and parking
shortages.

The 93-mile BART system carries approxi-
mately 275,000 passengers on weekdays and
about 65,000 on weekends (USDOT FTA 1997).
Other transit companies in the Bay Area, includ-
ing bus and ferry lines, partially filled the gap
created by the strike, but many passengers were
left stranded. Local newspapers criticized the
area’s transit systems for being unprepared for
the strike. For example, no contingency plans
were in place for one company to loan equip-
ment and personnel to another. AC Transit, the
largest bus system in the Bay area, provided no
additional buses, and its drivers had to pass stops
because there was no room for additional pas-
sengers. Still, AC Transit reported ridership
increases of 20,000 during the strike (Fagan et al
1997, Al).

During the strike, many commutes took from
two to four times longer than normal. For exam-
ple, a pre-strike 30 to 45 minute commute from
Berkeley to San Francisco on BART ballooned to
more than 2 hours (Lee et al 1997, Al; Nolte
1997, A19). Normal delays of 25 to 30 minutes
at the Eastshore Freeway toll plaza increased to
between 1 to 1% hours.

The biggest problem, however, was not the
increase in the number of vehicles on bridges but
the timing—too many peak period users trying
to drive at the same time. Morning and evening



rush periods started one hour earlier than nor-
mal (4:30 a.m. and 3:00 p.m.) during the strike.
To help ease traffic, the San Francisco Govern-
ment limited the hours of roadwork, increased
the number of officers directing traffic, strength-
ened ticketing of parking and carpool violators,
and set up casual loading zones downtown for
carpooling.

Some commuters got to work by an informal
system of carpools that were organized in the
parking lots of fast food restaurants and at regu-
lar transit stops. This informal system worked
well in the morning but less well in the evening,
because there was no central location for catch-
ing a ride home. (Informal carpooling has been
going on in the Bay Area since the early 1970s,
when the first carpool lanes were set up on Bay
Area bridges and highways.) (Chiang 1997,
Al15) The use of carpool lanes continued to
increase after the strike. The number of vehicles
using carpool lanes rose from about 6,800 prior
to the strike to 9,100 in October 1997 (Caba-
natuan 1997a, Al17).

Telecommuting was another option for some
workers during the strike. Several companies
gave telecommuting a try and others expanded
their existing programs. For example, Pacific
Gas and Electric (PG&E), Pacific Bell, Chevron,
and the Bank of America encouraged telecom-
muting during the strike. PG&E also converted
its San Ramon training center into a 36-comput-
er telework center for East Bay residents who
were required to attend meetings in San Fran-
cisco (Cabanatuan 1997b, A15).

Strikers returned to work on September 15. It
appears that BART has retained its ridership. On
September 17, ridership was only slightly less
than normal—257,000 passengers. AC Transit
also retained many of the passengers who used its
buses during the strike. Peak afternoon com-
mutes on AC Transit average between 13,000 to
13,500 passengers a day, up from 9,500 prior to
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the strike (Abramson 1998). The opening of
Interstate 80 carpool lanes and a $1 surcharge
added to bridge tolls boosted the transit compa-
ny’s ridership. Likewise, the Oakland-Alameda
ferry service reported serving 300 additional pas-
sengers a day since the strike (Hendrix 1997, Al).

United Parcel Service Strike

A 1997 International Brotherhood of Teamsters
strike against UPS was the first nationwide strike
in the company’s 90-year history. It started on
August 4, 1997, when ground services employ-
ees walked off the job, demanding better com-
pensation, and lasted two weeks. (UPS pilots did
not strike; they belong to another union.)

Founded in 1907, the Atlanta-based company
is the nation’s largest private package delivery
company. It handles about 3.1 billion parcels
and documents annually, or 12 million packages
daily. In 1996, UPS generated $22.4 billion in
revenues, and lost $600 million due to the strike
(UPS 1998). In comparison, Federal Express
Corporation (FedEx) handles nearly 3 million
packages daily (Fedex 1998).

The movement of small packages and parcels
is a major freight activity in the United States. The
1993 Commodity Flow Survey reported that U.S.
manufacturing, mining, and wholesale businesses
relied on parcel, postal, or courier services to
transport goods valued at over $560 billion.
Package and parcel deliveries are usually inter-
modal in nature. UPS, for example, uses its fleet
of trucks and planes and relies on the rail system
to move parcels. Burlington Northern Santa Fe
and Conrail are two major carriers of UPS ship-
ments. BNSF carries about 1,200 UPS loads on
an average weekday, and more than 300,000
annually, while Conrail moves more than
200,000 annually. According to one source, UPS
accounts for about 10 percent of all intermodal
revenues for the rail industry and about 2 percent
of total revenues (Traffic World 1997b, 26).
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At the beginning of the strike, UPS delivered
less than 10 percent of its normal daily capacity,
using nonunion managers and workers. As the
strike continued and some union workers
returned to work, UPS hubs reported service lev-
els near 35 percent of capacity (Distributors
React 1997).

The strike affected various sectors of the econ-
omy and industries disproportionately. Small
businesses, especially retailers who ship specialty
items, were hit particularly hard. Bridal salons
and wholesalers, for example, were swamped
with phone calls from nervous brides worried
about whether their gowns would be delivered
on time. Moreover, they were unable to track
packages that were in transit. One of the most
serious problems to occur during the strike was
the loss of several hundred units of blood prod-
ucts because they did not reach their destinations
on time and spoiled. As a result, America’s Blood
Center, which provides almost half of the
nation’s blood supply, had to resort to shipping
on commercial airlines in passenger cabins,
because cargo areas are not climate controlled
(Swoboda 1997, B1).

The strike also caused a 3.2 percent drop in
total freight railroad trailer traffic, despite
increases in intermodal shipments by FedEx and
the U.S. Postal Service. According to the Associa-
tion of American Railroads, the railroad industry
lost $11.5 million a week on average because of
the strike. Not surprising, BNSF was the hardest
hit, posting a 11.3 percent decrease in trailer traf-
fic for the week of August 9 (Field 1997).

The strike exposed shippers to UPS alterna-
tives, including differences in services and rates,
and afforded other parcel delivery businesses an
opportunity to demonstrate their ability to re-
spond to customers demands in a timely fashion
and at competitive prices. FedEx, for example,
recorded a 40 percent rise in business during the
strike, with shipment volume rising to 4 million

packages daily, compared with 2.8 million
reported at the same time the previous year
(Schulz 1997, 10). FedEx also reported that it
retained about 15 percent of UPS business after
the strike and increased its first-quarter fiscal
1998 revenues by $150 million (Traffic World
1997a, 9). The U.S. Postal Service recorded a
profit of more than $1 billion in 1997, attribut-
able, in part, to increased volume during the UPS
strike (Service 1997). Air cargo carriers, including
Airborne Freight and Emery Worldwide benefit-
ed from the strike as well. Both companies post-
ed nearly 18 percent increases in shipments in
1997 (Schulz 1997). In addition, the 15-day UPS
strike help boost third-quarter fiscal 1997 profits
of regional less than truckload (LTL) companies,
including  USFreightways and American
Freightways (Traffic World 1997c, 19).

Rail Service Disruption

In the summer and fall of 1997, a variety of rail
service problems became evident on the Union
Pacific Railroad (UP), including line congestion,
crew and equipment shortages, computer track-
ing difficulties, safety concerns, and missed deliv-
eries. Problems began during the summer in the
Houston area, and then spread throughout the
36,000-mile rail system, which represents one-
quarter of Class | mileage. Shippers claimed these
problems stemmed from the September 1996
merger of UP and Southern Pacific (SP) Rail-
roads, which created the largest railroad in
North America.

UP operates in the western two-thirds of the
country, serving 23 states, Canada, and Mexico,
and links major West Coast and Gulf Coast
ports. Because of the large geographic extent of
the rail system, service disruptions included
clogged California ports, idled mining equip-
ment in Colorado, grain harvests stored in the
Midwest, and stalled supply deliveries to petro-
chemical plants on the Gulf Coast. By one esti-



mate, these disruptions cost the nation $2 billion
from July 1997 through January 1998, with $1.1
billion in lost production and higher transport
costs reported in Texas, the most hard-hit state
(Weinstein and Clower 1998, 4, 5, 10). These
rail problems proved to be the most long-term,
widespread, and expensive of any transportation
disruptions that took place in 1997.

A review by the Federal Railroad Admini-
stration (FRA) reported widespread safety defi-
ciencies in training, dispatching, and employee
fatigue. A September 1997 inspection found that
56 percent of the UP locomotives were defective
and some maintenance workers were inexperi-
enced in repairing defects. FRA noted that dis-
patchers were fatigued due to heavy workloads
and stress. Nine rail worker fatalities were
reported in 1997, double the number of the pre-
vious year; five of these occurred during colli-
sions involving UP-SP trains. At the end of 1997,
the collisions were being investigated by the
National Transportation Safety Board (USDOT
OASPA 1997b). In early November, FRA con-
ducted a followup inspection to determine
whether safety commitments made by the rail-
road were being implemented (USDOT OASPA
1997a). According to UP, decided improvements
in safety occurred in 1997.%6 The Administra-
tion’s final report in February 1998 concluded
that . . . employee involvement in safety is being
strengthened at every level of the organization”
(USDOT FRA 1998).

In response to shipper complaints, the Surface
Transportation Board (STB) held a hearing on
October 27, 1997, focusing primarily on rail ser-
vice problems. More than 60 witnesses testified
about the difficulties of moving and locating
shipments as well as traffic congestion (STB
1997d). In particular, Kansas and Nebraska leg-

26 See Davis (1998). For comparisons with earlier dates, see
also Safety Numbers (n.d.)
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islators appealed to STB to grant priority status
to their states’ export grain shipments.

Coal shipments were also affected by rail ser-
vice traffic problems. Shipments from the Cyprus
Amax Minerals mine near Steamboat Springs,
Colorado, to CFE (a Mexican utility) were cut by
two-thirds (Raabe 1997). In addition, rail delays
from the ARCO Coal Company’s West Elk Mine
in Colorado were severe enough to idle mining
equipment, because the facility ran out of storage
space for coal awaiting shipment (Aven 1997).

Moreover, Dow Chemical Company reported
that financial damages from delays at its Free-
port, Texas, plant totaled in the millions of dol-
lars. General Motors reported shipment delays
for cars and trucks, most acutely at its plants in
Oklahoma City and Oshawa, Ontario, Canada
(Quaid 1997).

STB imposed an emergency service order on
October 31, 1997, aimed at relieving congestion.
It included ordering the opening of UP track to
the Texas Mexican Railroad to ease service prob-
lems (STB 1997a). STB also ordered UP to begin
a series of Weekly Service Recovery Reports on
changes in service quality in 12 categories (STB
1997h).

STB held a second hearing on December 3,
1997, to determine progress, and extended its
emergency order to March 15, 1998. The Board
also found that rail service to agricultural ship-
pers by both UP and BNSF was inadequate.
According to the Department of Agriculture, in
late November, nearly 94 million bushels of
grain were still awaiting shipment, the majority
being in states served by UP-SP. STB then direct-
ed UP and BNSF to meet with agricultural rep-
resentatives and submit plans establishing
priorities for grain shipping. In addition, the
Board extended permission to the Texas
Mexican Railroad to continue handling traffic in
the Houston area over UP track (STB 1997c).
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UP went to unusual lengths to resolve diffi-
culties, including an agreement to share its track
ownership and train dispatching with BNSF. The
disruptions and efforts to restore service on this
significant portion of the railroad network con-
tinue well into 1998.
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chapter two

Transportation
and the Economy

for the high degree of mobility enjoyed by Americans and the nearly unre-

strained flow of goods among the many cities and towns of the United
States. It connects the country geographically, enables regional specialization, and
links spatially separated activities into an economic system. Because of this, trans-
portation plays a vital role in the American economy.

This chapter focuses on the economic performance of the U.S. transportation sys-
tem. First, it discusses measures of transportation’s importance to the economy,
including its economic magnitude relative to other societal functions and its scale as
an industrial activity. Then, it discusses the importance of transportation to
American households through analysis of consumer expenditures on transportation
and their trends over time. The chapter also examines government revenues from,
and expenditures on, transportation and reviews employment and labor productivity
in transportation industries.

T ransportation exists in every phase and facet of life today. It is responsible

55
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MEASURING TRANSPORTATION’S
ECONOMIC IMPORTANCE

The economic importance of transportation to
society can be measured from a consumption or
production perspective. From the consumption
perspective, it is measured by the amount of
money society spends for transportation purpos-
es. In the national accounts,! which are used to
estimate aggregate economic activity, consumer
and government expenditures (including invest-
ment) for transportation, plus the value of trans-
portation investments (e.g., trucks and other
vehicles purchased by businesses), are called
transportation-related final demand.

From the production perspective, it is mea-
sured by the value generated by transportation
services in moving people and goods on the
transportation system. These services include
both for-hire and in-house transportation.

Transportation-Related Final
Demand in GDP

Transportation-related final demand is a net
measure of one sector of the economy, while
Gross Domestic Product (GDP)? is a net measure
of all sectors of the economy. As presented in the
national accounts, the two measures are inter-
nally consistent. Both measure the production,
and not the consumption, of the economy, since
they include products that are exported and thus
not consumed domestically, and exclude those

1 The national accounts are a set of macroeconomic accounts,
balance sheets, and tables based on a set of internationally
agreed upon concepts, definitions, classifications and accoun-
ting rules. They provide an accounting framework within
which economic data can be compiled and presented in a for-
mat designed for economic analysis.

2 GDP is defined as the net output of goods and services pro-
duced by labor and property located in the United States,
valued at market prices. As long as the labor and property
are located in the United States, the suppliers (workers and
owners) may be either U.S. residents or residents of foreign
countries.

that are imported and thus consumed here. Also,
they are measures of net economic output, not
gross output, because intermediate output or
business operation expenditures, such as motor
fuels, tires, and accounting services, are excluded
from both.

In current dollars, transportation-related final
demand totaled about $847 billion in 1996, or
about 11 percent of GDP (see table 2-1). Per-
sonal consumption is the primary component of
transportation-related final demand, accounting
for 71 percent of the total. Gross private domes-
tic investment and government transportation-
related purchases were 16.5 percent and 17.3
percent, respectively.

International trade in transportation-related
goods and services consistently ran a deficit from
1992 to 1996, primarily as a result of lackluster
automobile and parts trading. In 1996, this
deficit was $42.3 billion, slightly lower than the
previous year (see table 2-2). In contrast, civilian
aircraft and parts trade ran a surplus, with
exports about three times imports. Without this
surplus, the transportation-related trade deficit
would have been even larger (USDOC BEA
1997). With international trade, what an econo-
my produces and what it consumes may differ
significantly, because some portion of domestic
demand is supplied by imports and some portion
of a country’s products are exported. The differ-
ence between the two is the net international
trade of transportation-related goods and ser-
vices, which in 1996 was negative (i.e., more
imports than exports). Because the United States
imported more transportation-related goods and
services than it exported, the sum of the shares of
personal consumption, gross private domestic
investment, and government purchases in trans-
portation-related final demand was greater than
$847 billion in 1996.

In the national accounts, a country’s domestic
final demand, that is, the sum of personal con-
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Table 2-1.
Summary Table: Final Demand and Gross Domestic Demand for Transportation-Related
Goods and Services in the U.S. Economy: 1992-96

Current dollars (in billions) 1992 1993 1994 1995 1996
Gross Domestic Product (GDP) 6,244.4 6,558.1 6,947.0 7,265.4 7,636.0
Transportation-related final demand* 669.4 709.1 760.2 798.7  846.6
Transportation-related final demand in GDP 10.7% 10.8% 10.9% 11.0% 11.1%
Gross Domestic Demand (GDD) 6,273.9 6,618.8 7,037.9 7,351.4 7,730.8
Transportation-related domestic demand? 684.9 734.9 798.7 841.5  888.9
Transportation-related domestic demand in GDD 10.9% 11.1% 11.3% 11.4% 11.5%
Chained 1992 dollars? (in billions) 1992 1993 1994 1995 1996
Gross Domestic Product 6,244.4  6,389.6 6,610.7 6,742.1 6,928.4
Transportation-related final demand* 669.4 690.8 723.2 739.9  763.0
Transportation-related final demand in GDP 10.7% 10.8% 10.9% 11.0% 11.0%
Gross Domestic Demand 6,274.0 6,458.0 6,712.7 6,837.5 7,037.7
Transportation-related domestic demand? 684.9 716.8 759.5 778.6  801.6
Transportation-related domestic demand in GDD 10.9% 11.1% 11.3% 114% 11.4%

1 Demand for goods and services produced in the United States, regardless of where they are consumed. The measure counts exported goods and
services, but does not include imports.

2 Demand for goods and services consumed in the United States, regardless of where they are produced. The measure counts imported goods and
services, but does not include exports.

3 The Bureau of Economic Analysis derives chained dollars by using the Fisher Ideal Quantity Index to calculate changes between adjacent years.
Annual changes are then chained (multiplied) together to form a time series.

SOURCE: U.S. Department of Transportation, Bureau of Transportation Statistics, calculated from data in U.S. Department of Commerce, Bureau of

Economic Analysis, Survey of Current Business, 1997, various issues.

sumption, gross private domestic investment, and
government purchases, is called Gross Domestic
Demand (GDD), to distinguish it from final de-
mand for the products of the economy. GDD
includes imports, but excludes exports, thus
counting only what is consumed, purchased, or
invested in the United States. In 1996, U.S. trans-
portation-related GDD was about $889 billion.
This demand can be directly compared with
total U.S. GDD to measure the importance of
transportation in U.S. domestic demand. From
1992 to 1996, the share of transportation-relat-
ed domestic demand in U.S. GDD increased
from 10.9 percent to 11.5 percent. During the
same period, the share of transportation-related
final demand in GDP increased from 10.7 per-

cent to 11.1 percent. A larger portion of U.S.
domestic demand for transportation was sup-
plied by foreign production in 1996 than in 1992
(USDOC BEA 1997). Figure 2-1 presents the
components of U.S. domestic demand for trans-
portation in 1996.

» Comparison with Other Functions

The 11.1 percent share of transportation-related
final demand in GDP, as well as the 11.5 percent
share of transportation domestic demand in
GDD, provide measures of the role that trans-
portation plays in the economy. The relative
importance of transportation in an economy
can also be seen by comparing it with the five
major societal functions for which goods and
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Table 2-2a.

Transportation-Related Components of U.S. GDP and GDD: 1992-96

(In billions of current $)

1992 1993 1994 1995 1996
Transportation-related final demand? 669.4 709.1 760.2 798.7 846.6
Transportation-related domestic demand? 684.9 734.9 798.7 841.5 888.9
Personal consumption of transportation 471.6 504.0 542.2 572.3 602.3
Motor vehicles and parts 206.9 226.2 246.6 254.8 261.3
Gasoline and oil 106.6 107.6 109.4 114.4 122.6
Transportation services 158.1 170.2 186.2 203.1 218.4
Gross private domestic investment 89.9 104.0 122.9 130.1 140.1
Transportation structures 3.7 4.1 4.3 4.4 5.6
Transportation equipment 86.2 99.9 118.6 125.7 134.5
Net exports of transportation-related goods
and services -15.5 -25.8 -38.5 -42.8 -42.3
Exports (+) 125.0 124.9 131.3 134.4 143.6
Civilian aircraft, engines, and parts 37.7 32.7 315 26.1 30.8
Automotive vehicles, engines, and parts 47.0 52.5 57.8 61.8 65.0
Passenger fares 16.6 16.6 17.1 19.1 20.6
Other transportation 23.7 231 24.9 27.4 27.2
Imports (=) 140.5 150.7 169.8 177.2 185.9
Civilian aircraft, engines, and parts 12.6 11.3 11.3 10.7 12.7
Automotive vehicles, engines, and parts 91.8 102.4 118.3 123.8 128.9
Passenger fares 10.6 11.3 12.9 14.4 15.8
Other transportation 255 25.7 27.3 28.3 28.5
Government transportation-related purchases 123.4 126.9 133.6 139.1 146.5
Federal purchases 16.8 17.6 18.8 17.9 18.7
State and local purchases 95.3 99.8 106.5 1124 118.8
Defense-related purchases 11.3 9.5 8.2 8.8 9.0

1 Demand for goods and services produced in the United States, regardless of where they are consumed. The measure counts exported goods and

services, but does not include imports.

2 Demand for goods and services consumed in the United States, regardless of where they are produced. The measure counts imported goods and

services, but does not include exports.

KEY: GDP = Gross Domestic Product; GDD = Gross Domestic Demand.

SOURCE: U.S. Department of Transportation, Bureau of Transportation Statistics, calculated from data in U.S. Department of Commerce, Bureau of

Economic Analysis, Survey of Current Business, 1997, various issues.

services are produced: housing, health care,
food, transportation, education, and ‘“‘other,”
which includes all other functions. Table 2-3
shows the value and share in GDP of each of
these functions.

Ranked according to their shares in GDP,
housing was the largest component of U.S final
demand in 1996, health care was second, food
was third, and transportation was fourth. This

ranking has not changed since 1991, although
there have been some slight changes in relative
shares over the period.

Transportation Satellite Accounts

The role of transportation services in the U.S.
economy has long been underrepresented in
national economic data used by government and
private sector decisionmakers. One reason is
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Table 2-2b.
Transportation-Related Components of U.S. GDP and GDD: 1992-96
(In billions of chained! 1992 $)

1992 1993 1994 1995 1996
Transportation-related final demand? 669.4 690.8 723.2 739.9 763.0
Transportation-related domestic demand? 684.9 716.8 759.5 778.6 801.6
Personal consumption of transportation 471.6 490.7 515.0 527.8 540.0
Motor vehicles and parts 206.9 218.9 230.0 229.5 231.3
Gasoline and oil 106.6 108.7 109.8 113.1 114.1
Transportation services 158.1 163.1 175.2 185.2 194.6
Gross private domestic investment 89.9 102.2 117.1 122.8 129.8
Transportation structures 3.7 3.9 3.9 3.9 4.8
Transportation equipment 86.2 98.3 113.2 118.9 125.0
Net exports of transportation-related goods
and services -15.5 -26.0 -36.3 -38.7 -38.6
Exports (+) 125.0 122.9 127.4 127.8 133.9
Civilian aircraft, engines, and parts 37.7 31.7 29.7 23.8 27.0
Automotive vehicles, engines, and parts 47.0 52.1 56.7 60.0 62.4
Passenger fares 16.6 16.4 16.4 174 18.7
Other transportation 23.7 22.7 24.6 26.6 25.8
Imports (=) 140.5 148.9 163.7 166.5 172.5
Civilian aircraft, engines, and parts 12.6 10.9 10.6 9.8 11.2
Automotive vehicles, engines, and parts 91.8 100.9 112.9 114.8 118.8
Passenger fares 10.6 115 13.0 13.9 14.9
Other transportation 255 25.6 27.2 28.0 27.6
Government transportation-related purchases 123.4 123.9 127.4 128.0 131.8
Federal purchases 16.8 16.9 17.9 16.1 16.4
State and local purchases 95.3 97.5 101.5 103.6 106.5
Defense-related purchases 11.3 9.5 8.0 8.3 8.8

1 The Bureau of Economic Analysis derives chained dollars by using the Fisher Ideal Quantity Index to calculate changes between adjacent years.
Annual changes are then chained (multiplied) together to form a time series.

2 Demand for goods and services produced in the United States, regardless of where they are consumed. The measure counts exported goods and
services, but does not include imports.

3 Demand for goods and services consumed in the United States, regardless of where they are produced. The measure counts imported goods and
services, but does not include exports.

KEY: GDP = Gross Domestic Product; GDD = Gross Domestic Demand.

SOURCE: U.S. Department of Transportation, Bureau of Transportation Statistics, calculated from data in U.S. Department of Commerce, Bureau of
Economic Analysis, Survey of Current Business, 1997, various issues.

that, until now, national measures of transporta-
tion services only counted the value of for-hire
transportation, ignoring the sizable contribution
of in-house transportation services by nontrans-
portation firms. For example, grocery companies
often use their own truck fleets to move goods
from their warehouses to their retail outlets.
Because the in-house contribution was missing in

the national data, the true value of transporta-
tion services in the economy was unknown, and,
therefore, most estimates of the economic bene-
fits to industry from transportation investments
have been too low.

A new accounting tool, called the Trans-
portation Satellite Accounts (TSA), now pro-
vides a way to measure both in-house and
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Figure 2-1.
Components of Transportation-Related
Domestic Demand: 1996
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SOURCE: U.S. Department of Transportation, Bureau of Transportation
Statistics, calculated from data in U.S. Department of Commerce, Bureau
of Economic Analysis, Survey of Current Business, 1996-97, various
issues.

for-hire transportation services. The TSA, devel-
oped jointly by the Bureau of Transportation
Statistics (BTS) of the U.S. Department of Trans-
portation and the Bureau of Economic Analysis
of the U.S. Department of Commerce, is statisti-
cally and conceptually consistent with the
national accounts used to calculate GDP. These
accounts are based on the five-year Economic
Census; 1992 is the most recent year for which
complete data are available

The TSA indicated that transportation ser-
vices contributed about $313 billion, or 5 per-
cent of the value generated by the U.S. economy
in 1992. This is roughly comparable to the
value-added by the wholesale/retail trade indus-
try or the health industry, and more than the
individual shares of the agriculture, mining, and
computer industries.

The value-added by in-house transportation
services was about $121 billion compared with
about $192 billion contributed by for-hire trans-
portation (figure 2-2). The value-added con-

tributed by in-house transportation alone was
about the same as education ($120 billion), and
more than either the agriculture, mining, or com-
puter industries ($86 billion, $75 billion, and $89
billion, respectively). The method used to calcu-
late the value-added by in-house transportation
services has not been applied to most other indus-
tries. For example, the value-added when compa-
nies use their own staff and facilities to provide
in-house educational services to their employees is
not included in the education figure cited above.

It is important to note that the TSA measures
for-hire and in-house transportation services from
the supply side, and is comprised only of services
that move people and goods on the transporta-
tion system. It should not be confused with the
measures of transportation-related final demand
described earlier in this chapter.

The importance of including in-house trans-
portation is most notable in trucking, which
accounts for 65 percent of the total value-added

Table 2-3.
Gross Domestic Product by Major Societal
Function: 1992 and 1996

Societal function 1992 1996

Total (billions of current $)  6,244.4 7,636.0
Housing 1,468.7 1,864.3
Health 880.2 1,101.7
Food 803.1 928.6
Transportation 669.4 846.6
Education 427.9 523.5
Other 1,995.0 2,371.3

Percent 100.0 100.0
Housing 235 24.4
Health 14.1 14.4
Food 12.9 12.2
Transportation 10.7 111
Education 6.9 6.9
Other 31.9 31.1

SOURCE: U.S. Department of Transportation, Bureau of Transporta-
tion Statistics, calculated from data in U.S. Department of Com-
merce, Bureau of Economic Analysis, Survey of Current Business,
1996-97, various issues.




by transportation services. As shown in table 2-4,
more than half of trucking contributions were
in-house. The next largest contributors to the
value-added of transportation services were air
transportation and railroads.

Adding in-house transportation changes the
view of which industries are most dependent on
transportation services. Agriculture, construc-
tion, and wholesale/retail trade are the most
transportation-intensive sectors, counting both
in-house and for-hire services. Although manu-
facturing is the most intensive user of for-hire
transportation services, and also consumes the
most transportation services in absolute terms, it
ranks below some sectors in overall transporta-
tion intensity because other industries rely more
heavily on in-house services. Table 2-5 presents
transportation services costs for the nine non-
transportation sectors of the economy. Each sec-

Figure 2-2.
Value-Added by Selected Industry Sectors: 1992
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1 The computer industry consists of computer and office equipment
manufacturing and computer and data processing services.

SOURCE: U.S. Department of Transportation, Bureau of Transportation
Statistics, April 1998.
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Table 2-4.
Transportation Services Value-Added
by Mode: 1992
Value-added

Mode ($ billions) Percent

Total transportation services,

adjusted* 313.2
Total transportation services,
unadjusted 313.9 100.0

Railroad and ground

passenger transportation 344 11.0
Water 12.8 41
Air 42.2 134
Pipeline and other

transportation services 19.6 6.3
For-hire trucking and

warehousing 834 26.6
In-house trucking 120.2 38.3
In-house bus 13 0.4
* Adjustment is a reduction of $0.7 billion for selected state
and local government subsidies to passenger transit.
SOURCE: U.S. Department of Transportation, Bureau of Trans-
portation Statistics, April 1998.

tor is an aggregate of many related industries.
On average, agriculture and services industries
use about twice as much in-house transportation
as they use for-hire transportation services. The
ratio of in-house to for-hire transportation was
about 3 to 1 in construction, and roughly 5 to 1
in wholesale/retail trade industries.

Figure 2-3 shows total transportation services
costs embodied in a dollar of goods or services
purchased by consumers and other end-users in
1992. For example, transportation services costs
embodied in construction and agricultural prod-
ucts are larger than that in manufactured products
on a per dollar basis.

The TSA documents the critical importance of
transportation to specific industries, as well as
how changes in industrial output influence trans-
portation demand. For instance, transportation
services costs have a greater effect on agricultur-
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Table 2-5.
Transportation Services Costs to Establishments in Nontransportation Industries
In-house For-hire Total trans- Industry Transpor-
services services portation costs output tation cost
Industry ($ millions)  ($ millions) ($ millions) ($ millions) per $ output
Total 164,743 151,835 316,578 9,519,471 0.033
Agriculture, forestry, fisheries 13,177 5,720 18,897 237,662 0.080
Mining 3,870 2,810 6,680 156,717 0.043
Construction 38,950 13,286 52,235 679,330 0.077
Manufacturing 21,806 80,248 102,054 2,951,303 0.035
Communication and utilities 1,187 8,803 9,990 520,688 0.019
Wholesale and retail trade 42,819 8,963 51,783 1,091,489 0.047
Services! 42,035 21,482 63,517 2,227,550 0.029
Finance, insurance, real estate 899 10,523 11,422 1,654,732 0.007

1 In the national accounts, these are: hotels and lodging; personal and repair services; computer and data processing services; legal, engineering, and
accounting services; business and professional services; advertising; automotive repair services; amusements; health services; education; and social

services.

SOURCE: U.S. Department of Transportation, Bureau of Transportation Statistics, April 1998.

al product prices and markets than on manufac-
turing or mining products. A $1 increase in the
demand for agricultural products will require
14.2¢ of transportation services, compared with
9.1¢ in the case of manufacturing and about 8¢
for mining.

Transportation will continue to play a key
role in the economy, even as the economy shifts
from a manufacturing focus to a focus on ser-
vices. The services sector, as defined in the
national accounts, is the largest and fastest
growing sector in the U.S. economy. According
to the national accounts, demand for for-hire
transportation generated from services sector
growth between 1992 and 1996 was about $6
billion. TSA data show that the services sector
would have used an additional $12 billion of
in-house transportation.

These findings suggest that transportation may
have a greater influence on the competitiveness
of U.S. products in international markets than
previously thought, and the economic benefits of
transportation infrastructure investments are
larger than estimates based on for-hire trans-

portation data alone. Because of the addition of
in-house services, transportation comprises a
larger share of the total costs of the products and
services of many industries than previously esti-
mated in the national accounts. Therefore, im-
provements in transportation efficiency would
have a larger influence on the prices of many
products, particularly agricultural products, and
their competitiveness in international markets.
The TSA also shows that the economic bene-
fit of investing in transportation infrastructure is
larger than shown by estimates based solely on
for-hire transportation statistics. To illustrate this
point, consider the wholesale/retail trade as a
hypothetical example. Assume that investments
in transportation infrastructure increase the
speed, reliability, and flexibility of transporta-
tion, resulting in a 10 percent decrease in the cost
of transportation services. If only for-hire data
are used to calculate transportation’s share of
production costs, the 10 percent reduction
would translate into a 0.08 percent decrease in
wholesale/retail trade production costs, or a 0.08
percent increase in its productivity. In reality,



wholesale/retail trade would benefit more from a
10 percent fall in transportation costs. Its pro-
duction costs would decline by 0.47 percent, and
its productivity would increase by 0.48 percent,
six times more than estimated using for-hire
transportation statistics only.

Although the TSA demonstrates that trans-
portation services command a much larger role
in the economy than previously understood, the
expanded picture is still incomplete. Some in-
house transportation services, such as the use of
corporate aircraft, have not yet been measured.
Also, the TSA does not fully reflect the econom-
ic role of personal transportation in getting peo-
ple to work or school, in bringing goods home
from retail outlets, and in supporting social and
recreational activities.

Figure 2-3.
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CONSUMER EXPENDITURES
FOR TRANSPORTATION®

In 1995, the average American household spent
about $6,000 on transportation, accounting for
18.6 percent of total expenditures (see table 2-6).
This appears to be a slight decrease from the pre-
vious Yyear, the first year since 1991 that expen-
ditures had not increased compared with the
previous year. This also marks the first time that
American households, on average, spent more
on purchasing used cars and trucks than on new
ones. Another trend in American household
transportation expenditures is the substantial

3 In this section, BTS has not checked explicit or implicit
comparisons for statistical significance.

Total Transportation Services Costs Embodied in a Dollar of Goods and Services

Purchased by Consumers and Other End-Users: 1992

Cents
16
I [ ] in-house
14 |- S
I .For—hlre
L2 T
T e ]

11n the national accounts, these are: hotels and lodgings; personal and repair services; computer and data processing services; business and professional services;
legal, engineering, and accounting services; advertising; automotive repair services; amusements; health services; education; and social services.

SOURCE: U.S. Department of Transportation, Bureau of Transportation Statistics, April 1988.
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increase in spending on leased vehicles. In 1991,
for example, American households, on average,
spent $63 on leased vehicles, which accounted
for 1.2 percent of total transportation expendi-
tures. In 1995, this expenditure was $198, more
than triple the amount spent in 1991.

Regional Differences

Household transportation expenditures vary
from region to region in both the amount of
money spent and the component shares of the
expenditures. Historically, because of differences
in geographic conditions, population density,
land-use patterns, industry mix, and household
income, households in the West, on average,
spent more on transportation than households in
the Midwest, South, and Northeast. Among the
four regions, the Northeast, on average, spent
the least on transportation. In 1984, for exam-
ple, the average household transportation expen-
ditures were nearly $4,000 in the Northeast, and
about $4,800 in the West. In terms of growth
rate, since 1984 household transportation
expenditures in the Midwest and South
increased faster than in the West and the North-
east. In 1995, the average household transporta-
tion expenditures in the Midwest reached almost
$6,400, the highest among the four regions.
(USDOL BLS 1995 and 1996).

Proportionally, households in the South and
Midwest spent more money on the purchase of
vehicles and related finance charges, while
households in the Northeast and West spent
more on vehicle insurance and purchased trans-
portation services. In 1995, the share of expen-
ditures on purchasing vehicles and related
finance charges in household annual transporta-
tion expenditures was just over 50 percent in the
South and Midwest, but only 43 percent in the
Northeast and the West. The share of vehicle
insurance in household transportation expendi-
tures was about the same in all regions. Pur-

Table 2-6.
Household Transportation Expenditures: 1995
Type of expenditure 1995
Average annual household transportation
expenditures (in current $) $6,016
Percentage of components
Vehicle purchases 43.9
Cars and trucks, new 19.8
Cars and trucks, used 235
Other vehicles 0.6
Gasoline and motor oil 16.7
Other vehicle expenses 33.5
Finance charges 4.3
Maintenance and repairs 10.9
Insurance 11.8
Vehicle rental, lease, license, and
other charges 6.5
Purchased transportation service 5.9

SOURCES: U.S. Department of Labor, Bureau of Labor Statistics,
Consumer Expenditure Survey, 1995 and 1996.

chased transportation services accounted for a
larger portion of household transportation
expenditures in the Northeast (9 percent) and the
West (7 percent) than in the Midwest (5 percent)
and the South (5 percent) (USDOL BLS 1996).

Rural and Urban Households

Data on the relative amount of transportation
expenditures by rural and urban households sug-
gest considerable fluctuation over time. In the
1984 to 1991 period, annual expenditures of
rural households, on average, were always 15 to
20 percent lower than those of urban house-
holds. Transportation expenditures of rural
households, however, were higher than those of
urban households from 1992 to 1995. The most
recent data show, however, that the gap between
rural and urban spending narrowed to less than
1 percent between 1994 and 1995 (USDOL BLS
1995 and 1996). It is too early to tell whether
this change is a temporary aberration or a fun-
damental shift.



Two important differences between rural and
urban household transportation expenditures
remained in 1995. One was that the share of
transportation spending of total household
expenditures, on average, was higher in rural
households. The other was that spending on
vehicles continued to account for a larger pro-
portion of total transportation expenditures
among rural households (22 percent for rural
and 18 percent for urban). Since the automobile
is the only mode of day-to-day transportation for
most rural households, it is not surprising that a
larger share of their transportation expenditures
is on vehicles. In 1995, vehicle purchases and
related finance charges, on average, accounted
for 55 percent of rural household transportation
expenditures, but only 47 percent for urban
households. Rural households on average spent
almost $1,200, or 20 percent of their transporta-
tion expenditures, on gasoline and motor oil in
1995, compared with an average of about
$1,000 for urban household spending, or 16 per-
cent (USDOL BLS 1996).

Expenditures on Out-of-Town Trips"

When Americans travel out-of-town, they spend
the largest portion of household travel expendi-
tures on transportation—over $400 or 39 per-
cent (USDOL BLS 1996). In terms of total annual
household expenditures, households spent about
$1,000 on out-of-town trips.> Figure 2-4 shows
the 5 major components of household expendi-
tures on out-of-town trips (USDOL BLS 1996).

4 The following section does not include employee-reim-
bursed business travel.

5 This refers to goods and services that are purchased and
consumed for travel out-of-town. These expenditures may
be incurred before or during the trip, e.g., airline tickets are
purchased before a trip, but the services are consumed dur-
ing the trip. Sunk costs on durable goods that are used for
out-of-town trips, such as expenditures on an owned vaca-
tion home, cars, trailers, motorized campers, and other
recreation vehicles, are excluded.
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Figure 2-4.
Household Expenditures on Out-of-Town
Trips by Category: 1995

Recreation 12% Food and

beverage 27%

Lodging

Transportation 21%

39% -
Luggage 1%

SOURCE: U.S. Department of Transportation, Bureau of Transportation
Statistics, calculated based on data from U.S. Department of Labor,
Bureau of Labor Statistics, Consumer Expenditure Survey, 1995.

As for specific items making up household
transportation spending on out-of-town trips, air
transportation expenditures accounted for the
lion’s share, followed by gasoline and motor oil.
In 1995, these two subcategories together ac-
counted for about three-quarters of the total (54
percent for air transportation and 20 percent for
gas and motor oil), followed by expenditures on
vehicle rental (7 percent), boat fare (6.5 percent),
intercity train transportation (4.4 percent), inter-
city bus transportation (3.4 percent), and taxis
and local transit (3.2 percent). Tolls and parking
fees were about 2 percent of the total (USDOL
BLS 1996).

Between 1984 and 1995, annual household
expenditures on vehicle rental, intercity train
transportation, and taxis and local transit on
trips increased by 12.5 percent, 11 percent, and
7.6 percent, respectively. During this period,
household expenditures on air transportation
increased more slowly, at a rate of 2.1 percent
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per year, while expenditures on gasoline for out-
of-town trips actually decreased at a rate of 2
percent annually. Because air transportation and
gasoline expenditures accounted for large shares
of the total, they carried more weight in the cal-
culation of the annual growth rate of household
transportation expenditures on out-of-town
trips, which was 2.4 percent (USDOL BLS 1996).

Gasoline and motor oil was the only subcate-
gory for which household expenditures de-
creased between 1984 and 1995. This decrease
reflected an improvement in vehicle fuel efficien-
cies and lower fuel prices (USDOT BTS 1997a).

GOVERNMENT TRANSPORTATION
REVENUES AND EXPENDITURES

In fiscal year (FY) 1994, governments at the fed-
eral, state, and local levels spent $124.5 billion
on the nation’s transportation system, account-
ing for 1.8 percent of U.S. GDP (USDOT BTS
1997b). Government spending on transportation
is partially financed by revenues generated from
government transportation-related user charges,
taxes, or fees and earmarked for transportation
expenses. By this definition, funds generated
from transportation-related sources but not used
for transportation purposes are not considered
transportation revenues (e.g., motor fuel taxes
designated for deficit reduction). Also, funds not
generated from transportation-related sources,
even though earmarked for transportation pur-
poses, are not included in transportation rev-
enues (e.g., general tax revenue used to defray
transportation infrastructure costs). In compari-
son, government transportation expenditures are
defined much more inclusively as the final actual
costs to all levels of governments for providing
transportation infrastructure, equipment, and
operating services covered by government trans-
portation programs, regardless of what funds are
used to defray the costs. Because of this differ-

ence in definitions, annual government trans-
portation revenues are usually smaller than gov-
ernment transportation expenditures.

The following discussion presents 1994 data,
the most recently available for all levels of gov-
ernment, and shows annual growth rates for one
year (1993 to 1994) and 10 years (1984 to 1994).

Revenues

In FY 1994, government transportation revenues
totaled $86 billion (current dollars), covering 69
percent of government transportation expendi-
tures in the same year (see table 2-7). The federal
government collected about 30 percent of these
revenues, while states collected 50 percent, and
local governments the rest. From a modal
perspective, highways generated 71 percent of
transportation revenues in FY 1994. Air trans-
portation ranked second, contributing 15 percent
of the total, while transit and water transporta-
tion contributed 10 percent and 4 percent, respec-
tively. Pipelines provided less than one-half
percent of the total (USDOT BTS 1997h).

Government transportation revenues in FY
1994 were only about 1 percent higher than in
FY 1993, primarily because revenues collected
by the federal government fell by 6.4 percent
between those two years. Between FY 1984 and
FY 1994, government transportation revenues
grew much more—6.2 percent annually on aver-
age. State government transportation revenues
grew at a slower pace—3.5 percent between
1993 and 1994, about half its average annual
growth rate between FY 1984 and FY 1994.
Only local government transportation revenues
maintained their growth trend between 1993
and 1994 (USDOT BTS 1997h).

By mode, government transportation revenues
collected from water transportation decreased
3.6 percent between FY 1993 and FY 1994.
Revenues from highways increased by only one-
half percent, less than one-tenth of its average



annual growth rate between 1984 and 1994. Air
and transit are the two modes whose contribu-
tions to government transportation revenues
increased substantially (3.1 percent and 4.5 per-
cent, respectively) between 1993 and 1994.
Compared with previous growth trends, howev-
er, the increases were relatively small. Percentage-
wise, government transportation revenues from
pipelines posted a large increase (26.7 percent)
between 1993 and 1994, but in absolute terms,
the increase was small as pipelines contributed
only $19 million to government transportation
revenues in 1994 (USDOT BTS 1997b).

Expenditures

Government expenditures on transportation
increased steadily between 1984 and 1994, with
an above average increase between FY 1993 and
FY 1994. Federal, state, and local governments
together spent $124.5 billion (current dollars) on
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the nation’s transportation system in FY 1994
(see table 2-8). Of this total, state governments
spent 40 percent and local governments, 48 per-
cent. In contrast with the small increase in trans-
portation revenues, expenditures in 1994 were
up 7.3 percent over that in 1993. This increase
was appreciably higher than its 6.1 percent aver-
age annual growth rate during the 1984 to 1994
period. In particular, local government trans-
portation expenditures grew 9.7 percent between
FY 1993 and FY 1994, a significant increase in
light of local governments’ already large share of
total government transportation expenditures.
The growth rate of the federal government’s
direct transportation expenditures was 9.0 per-
cent between FY 1993 and FY 1994. State gov-
ernment transportation expenditures increased
the least among all levels of government, only
4.1 percent between FY 1993 and FY 1994—
much lower than its 6.2 percent average for the
1984 to 1994 period (USDOT BTS 1997b).

Table 2-7.
Government Transportation Revenues: Fiscal Year 1994
Revenues
after transfers Share in total Annual growth rate (percent)
(millions of current $) (percent) 1993-94 1984-94
Total 85,978 100.00 1.1 6.2
By level of government
Federal 25,552 29.70 -6.4 4.6
State 42,861 49.90 35 6.7
Local 17,565 20.40 7.8 7.9
By mode
Highway 60,724 70.60 0.5 5.8
Air 13,101 15.20 3.1 8.5
Transit 8,947 10.40 4.5 5.7
Water 3,179 3.70 -3.6 7.7
Pipeline 19 0.02 26.7 U
Unallocated 7 0.01 -30.0 U

U = data for 1984 are not available.

SOURCE: U.S. Department of Transportation, Bureau of Transportation Statistics, Federal, State, and Local Transportation Financial Statistics,

Fiscal Years 1982-94 (Washington, DC: 1997).
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For the 1984 to 1994 period, the federal gov-
ernment collected more in transportation rev-
enues than it spent directly on transportation. A
large portion of federal transportation revenues
was transferred to state and local governments as
transportation grants, which were then counted
in the transportation expenditures of state and
local governments. In FY 1994, federal trans-
portation grants totaled $23.7 billion, equivalent
to 93 percent of the federal government’s trans-
portation revenues in the same year. The lion’s
share of federal grants was spent on highway-
related programs. Specifically, 77 percent of fed-
eral transportation grants went to highways in
FY 1994 (see figure 2-5). Transit was the second
largest recipient of federal transportation grants,
accounting for 15.8 percent in FY 1994. Air
transportation was next, receiving 6.8 percent of
the total, followed by rail and pipelines with only
0.12 percent and 0.03 percent, respectively, in
FY 1994.

Figure 2-5.
Federal Transportation Grants
and Modal Shares: 1984-94

Percent
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NOTE: Rail and pipeline are not included as their share is too small to show.
Waterborne transportation is not included, because it does not receive a
federal grant.

SOURCE: U.S. Department of Transportation, Bureau of Transportation
Statistics, Federal, State, and Local Transportation Financial Statistics,
Fiscal Years 1982-94 (Washington, DC: 1997).

Table 2-8.

Government Transportation Expenditures After Transfers: Fiscal Year 1994

Expenditures

Share in total

Annual growth rate (percent)

(millions of current $) (percent) 1993-94 1984-94

Total 124,471 100.0 7.3 6.1
By level of government
Federal 15,342 12.3 9.0 4.0
State 49,738 40.0 4.1 6.2
Local 59,392 47.7 9.7 6.6
By mode

Highway 74,531 59.9 6.8 6.2
Air 17,940 14.4 3.2 9.3
Transit 24,242 195 11.8 6.0
Water 6,491 5.2 7.9 4.2
Rail 844 0.7 35 -10.4
Pipeline 36 0.0 5.7 15.0
Unallocated 387 0.3 16.2 10.9

SOURCE: U.S. Department of Transportation, Bureau of Transportation Statistics, Federal, State, and Local Transportation Financial Statistics,

Fiscal Years 1982-94 (Washington, DC: 1997).




Highway grants as a share of total federal
transportation grants fluctuated over the 1984 to
1994 period. This share increased from FY 1984
to FY 1988, decreased to a low point (73.6 per-
cent) in FY 1991, then increased again between
FY 1991 and FY 1994. Transit’s share decreased
from 19 percent in FY 1991 to 15.8 percentin FY
1994. The share of air transportation in federal
transportation grants increased steadily from FY
1984 (4.3 percent) to FY 1993 (8.5 percent), but
dipped in FY 1994 (USDOT BTS 1997h).

Transit led all modes in the growth of total
government transportation expenditures between
FY 1993 and FY 1994, increasing by 11.8 per-
cent. This increase bumped transit’s share in total
government transportation expenditures from
18.7 percent in FY 1993 to 19.5 percent in FY
1994. Water transportation was another mode
for which government expenditures increased
faster between FY 1993 and FY 1994 than total
government transportation expenditures. As a
result, its share in total government transporta-
tion expenditures increased slightly to 5.2 per-
cent in FY 1994 (USDOT BTS 1997b).

Although highway expenditures have consis-
tently accounted for a dominant share of gov-
ernment transportation expenditures, they have
grown more slowly than other modes in recent
years. Between FY 1993 and FY 1994, highway
expenditures increased 6.8 percent, a slightly
lower rate of increase than that of total govern-
ment transportation expenditures. Although the
share of highway expenditures in the total con-
sequently decreased only 0.2 percent, FY 1994
was the first year since 1984 in which the share
of highway expenditures in total government
transportation expenditures was lower than 60
percent (USDOT BTS 1997h).

Government air transportation expenditures
showed the least growth among the modes from
FY 1993 to FY 1994. At 3.2 percent, this was
less than half the rate of increase of total govern-
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ment expenditures in that period. Yet, before FY
1994, air transportation had been one of the
fastest growing modes in terms of government
expenditures, with an average annual growth
rate of 9.3 percent. FY 1994 was the first year
since 1984 in which the growth rate of govern-
ment expenditures on air transportation was
lower than 7 percent. The slower than average
growth dropped the share of air transportation
in total government transportation expenditures
from 15 percent in FY 1993 to 14.4 percent in
FY 1994. Over the 10-year period, rail was the
only mode that reported a significant decrease in
its growth rate. Between FY 1993 and FY 1994,
government expenditures on rail transportation
increased 3.5 percent (USDOT BTS 1997b).

» [nvestment

In the United States, government expenditures
on transportation have become more concentrat-
ed on investment, particularly infrastructure
investment.®

Total government investment in transporta-
tion was $54.9 billion (current dollars) in FY
1994. About 84 percent, or $45.9 billion (cur-
rent dollars), of this total was spent on infra-
structure (see table 2-9). The remaining portion
was used to purchase transportation equip-
ment, such as motor vehicles, airplanes, and
traffic control systems. When viewed by mode,
highway accounted for the largest share of gov-
ernment investment in infrastructure (more
than 88 percent), followed by air (82 percent),
and transit (70 percent) in FY 1994 (USDOC
Census 1997). Private investments in trans-
portation infrastructure predominated in rail-
roads and pipelines.

6 Investment is defined here as expenditures on fixed assets.
Transportation investments are expenditures on fixed trans-
portation assets, such as highways, railroads, ports and air-
ports, transportation equipment, and traffic signal and
control systems.
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Table 2-9.

Government Investment in Transportation Infrastructure: Fiscal Year 1994

Infrastructure Share in total Annual growth

investment Shares transportation fixed rate (percent)
(millions of current $) (percent) investment (percent) 1993-94 1984-94
Total 45,860 100.0 83.5 10.6 7.4
Highways 35,013 76.3 88.2 8.5 7.0
Air transportation (airports) 4,972 10.8 81.8 6.0 115
Transit 4,820 105 69.2 37.9 9.1
Water transportation and terminals 937 2.0 47.4 3.2 -0.01
Parking facilities 118 0.3 70.7 -4.0 u

U = data for 1984 are not available.

SOURCES: U.S. Department of Commerce, Bureau of the Census, Government Finances 1983-84 (Washington, DC: 1984); U.S. Department of
Commerce, Bureau of the Census, Government Finances 1993-94, working files, 1997.

In 1994, more than three-quarters of infra-
structure investment went to new highway con-
struction and major improvements to or
replacement of existing highways. Airport con-
struction ranked second on the government
transportation infrastructure spending list,
accounting for 11 percent of the total. Govern-
ment spending on transit construction was
slightly lower than on airport construction, but
still accounted for more than 10 percent of the
total. The remainder was shared by water trans-
portation and terminals (2 percent) and parking
facilities (less than 1 percent).

From 1984 to 1994, government investment in
transportation doubled, with an annual growth
rate of 7.1 percent. Government investment in
transportation infrastructure increased even faster,
with an annual growth rate of 7.4 percent between
1984 and 1994. Air transportation was the mode
in which government infrastructure investment
grew most in the 10-year period, tripling in
amount over that time. During this time, average
annual growth rate of government investment in
airports and related facilities was 11.5 percent
(USDOC Census 1984 and 1997). Government
investment in transit infrastructure also increased

faster than average: 9.1 percent annually between
1984 and 1994. Government investment in water
transportation facilities showed a general decline
during this period, particularly when inflation is
taken into account. A 38 percent increase in gov-
ernment investment in the nation’s transit systems
between 1993 and 1994, boosted transportation
infrastructure’s growth rate to 10.6 percent, signif-
icantly higher than its average in the 1984 to 1994
period (USDOC Census 1997).

TRANSPORTATION EMPLOYMENT

Transportation contributes to the economy by
providing jobs and generating income. The num-
ber of transportation-related jobs can be calculat-
ed by industry and by occupation. Employment in
the transportation industry covers all workers
hired by for-hire transportation industries, includ-
ing some nontransportation jobs, such as person-
nel managers and accountants. Employment in
transportation occupations includes only trans-
portation jobs regardless of industry. For example,
truck drivers working in the retail industry would
be counted. It is important to note that employ-
ment numbers for transportation occupations dif-



fer from those for the transportation industry,
though there is substantial overlap between the
two, with transportation occupations accounting
for a large portion of transportation industry
employment.

The Bureau of Labor Statistics (BLS), report-
ed that in 1996 the for-hire transportation indus-
try employed about 4 million people and
employment in transportation occupations
reached nearly 4.5 million, accounting for 3.2
percent and 3.5 percent, respectively, of total
U.S. employment. Between 1986 and 1996, total
U.S. employment increased from 108 million to
127 million, with an average annual growth rate
of 1.6 percent. In comparison, for-hire trans-
portation industry employment grew much
faster, averaging 2.8 percent annually. The faster
growth rate boosted the for-hire transportation
industry’s share of total employment from 2.8
percent in 1986 to 3.2 percent in 1996. Employ-
ment in transportation occupations, however,
grew at about the same rate as total U.S. employ-
ment. The difference between industry and occu-
pation growth rates implies that in recent years
transportation occupations have become more
concentrated in the for-hire transportation in-
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dustry, or the share of nontransportation jobs in
the for-hire transportation industry has increased
(USDOL BLS 1984-97 and 1998a).

Within the for-hire transportation industry,
air transportation employment has grown the
most rapidly. Its average annual growth rate
between 1986 and 1996 was 7.2 percent, two
and one-half times the average of transportation
as a whole (see table 2-10). Consequently, air
transportation’s share in total for-hire trans-
portation industry employment increased from
16 percent in 1986 to 28 percent in 1996. The
other two fast growing for-hire transportation
industries were transit and transportation ser-
vices.” Their average annual growth rates in the
1986 to 1996 period were 4.4 percent and 3.9
percent and their shares in the employment of
the overall for-hire transportation industry in-
creased from 9 percent to 11 percent and to 10
percent, respectively. Trucking and warehousing
employment grew more slowly, and its share in

7 Earlier in this chapter, transportation services included car-
riers, in-house transportation providers, and supporting
activities, such as travel agents and freight forwarders. In
this section, services refer to the more restrictive definition
in table 2-10.

Table 2-10.

Employment in the For-Hire Transportation Industry: 1996

Employment Shares Annual growth rate (percent)

(in thousands) (percent) 1995-96 1986-96

Total 4,038.0 100.0 3.4 2.8
Trucking and warehousing 1,640.9 40.6 34 1.7
Air 1,122.1 27.8 5.0 7.2
Local and intercity passenger transit 439.2 10.9 4.8 4.4
Transportation services® 417.3 10.3 4.0 3.9
Rail 231.1 5.7 -3.1 -35
Water 173.1 4.3 -0.8 -0.1
Pipeline, except natural gas 145 0.4 -4.0 -2.2

L Includes establishments furnishing services incidental to transportation, such as forwarding and packing services, and arrangements for passenger

and freight transportation.

SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, “Employees on Nonfarm Payrolls by Industry,” available at www.bls.gov/webapps/

legacy/ceshtabl.htm, cited on 5 February 1998.
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total for-hire transportation industry employ-
ment decreased from 45 percent to 41 percent.
During the same period, railroad, water, and
pipeline employment decreased. Among the
three, railroad transportation declined the most,
averaging a decrease of 3.5 percent annually.
Not surprising, railroad’s share in total for-hire
transportation industry employment dropped
from 11 percent in 1986 to less than 6 percent in
1996 (USDOL BLS 1998a).

The modal structure of employment in trans-
portation occupations differs from that of the
transportation industry. Motor vehicle opera-
tors, which include truck, bus, and taxi drivers,
accounted for 90 percent of transportation jobs
in 1996 (see table 2-11). Air, rail, and water
transportation jobs—such as airplane pilots,
navigators, attendants, and air traffic con-
trollers; railroad conductors, locomotive opera-
tors, and railroad brake, signal, and switch
operators; and ship captains, sailors, and
marine engineers—together accounted for less
than 10 percent of the total transportation jobs.
A comparison of tables 2-10 and 2-11 shows
that employment numbers for air, rail, and
water transportation occupations were much

smaller than the total number employed in each
corresponding industry. In contrast, the number
of motor vehicle operators is more than double
that of the trucking and warehousing industry,
a reflection of the fact that motor vehicle (or
highway) transportation is extensively diffused
throughout the economy. The for-hire trucking
industry accounts for a smaller share of the
total number of motor vehicle operators than
do industries whose primary economic activi-
ties are not transportation (USDOL BLS
1984-97).

Over the 1986 to 1996 period, changes in the
employment numbers in transportation occupa-
tions were similar to that of for-hire transporta-
tion industries. The number employed in air
transportation occupations grew most rapidly,
while the number in rail occupations decreased.
Between 1995 and 1996, the number employed
in transportation occupations grew 3.3 percent,
much faster than its 1.7 percent average annual
rate during the 1986 to 1996 period. In particu-
lar, employment in rail transportation occupa-
tions reversed its 10-year declining trend with an
11.5 percent increase between 1995 and 1996
(USDOL BLS 1984-97).

Table 2-11.
Employment in Transportation Occupations: 1996

Employment Shares Annual growth rate (percent)
(in thousands) (percent) 1995-96 1986-96
Total 4,451 100.0 3.3 1.7
Motor vehicle operators 4,024 90.4 3.2 1.8
Air transportation occupations 241 5.4 13 2.7
Rail transportation occupations 116 2.6 115 -2.1
Water transportation occupations 70 1.6 6.1 1.6

SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, “Employment and Earnings,” table 11 of the Annual Average Tables, January issues

1984-97.




LABOR PRODUCTIVITY AND
CONSUMER PRICE INDEX

Labor Productivity

Among transportation industries, rail has been
the leader in labor productivity growth (mea-
sured in output per hour worked), increasing 4.3
percent between 1992 and 1993 (the latest year
for which data are available). Rail also outper-
formed the manufacturing sector between 1982
and 1993; rail labor productivity grew 150 per-
cent, while manufacturing labor productivity
increased 35 percent (see figure 2-6) (USDOL
BLS 1998b and 1998c).

In comparison, labor productivity growth in air
transportation and petroleum pipelines was slow-
er and less steady. For example, between 1982 and
1986, both air transportation and petroleum
pipeline labor productivity grew 21 percent, faster
than that of the manufacturing sector. Air trans-
portation labor productivity continued to grow,
while petroleum pipeline labor productivity
decreased between 1986 and 1987. Because of the
decreases in output caused by a slowdown in the
U.S. economy from 1988 to 1991, air and pipeline
productivity decreased 7 percent and 6 percent,
respectively. After 1991, labor productivity of
both industries rose again. Between 1982 and
1995, both air and pipeline labor productivity
grew 40 percent, which was slightly lower than
that of the manufacturing sector (43 percent), but
much higher than that of the overall economy (18
percent) (USDOL BLS 1998b and 1998c).

Transportation Statistics Annual Reports
1995 and 1997 discussed changes in trucking
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and bus labor productivity up to 1989. Post-
1989 labor productivity data for these two
industries and water transportation are not
available from BLS.

Consumer Price Index

An increase in productivity often translates into
lower prices for products and services, or a
slower rate of increase in prices than otherwise
would be expected due to general inflation.
Figure 2-7 presents consumer price indexes for
major categories of goods and services for the
1982 to 1997 period. The average consumer
price for transportation carriers and supporting
service providers was 43 percent higher in 1996
than was reported for the 1982 to 1984 base
period. In comparison, the average price of all
consumer goods and services was 57 percent
higher in 1996 than in the base period.
Although the average price of transportation
increased, it cost 25 percent less in 1996 relative
to the base period if the price of other goods and
services are taken into consideration (USDOL
BLS 1998d).

Between 1982 and 1985, the average price of
transportation services increased at about the
same rate as the average price of all consumer
goods and services. From 1986 to 1994, the
increase in the average price of transpo